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l:ditorial 

Cooperation 

Aside  from  an  increased  membership,  closer  cooperation  among  its 
members  would  be  the  greatest  single  asset  this  Association  could  have. 
Because  of  the  fact  that  not  only  the  members,  but  the  officers  and 
directors  as  well,  are  widely  scattered  about  the  country,  we  strive  to 
keep  each  other  informed  about  the  affairs  of  the  Association  through  the 
medium  of  this  Journal.  Our  relations  to  the  publishers  of  the  Journal  are 
in  the  nature  of  a  partnership.  We  pay  to  the  publishers  S2.0()  of  the 
dues  that  you  pay  to  the  Association.  Being  good  business  men,  the  pub¬ 
lishers  discontinue  sending  the  Journal  when  a  member  fails  to  renew 
his  subscription.  Therefore,  if  the  Journal  does  not  reach  you  early  in  the 
months  of  March,  June,  September,  or  December,  it  is  an  indication  that, 
according  to  our  records,  you  are  delinquent  in  the  payment  of  dues. 
You  should  receive  a  notice  and  a  bill  for  your  dues,  but  occasionally  your 
very  busy  officers  may  not  be  able  to  attend  to  this  matter  as  promptly 
as  they  should  like.  If  you  are  not  in  arrears  and  fail  to  receive  the  copy 
of  the  Journal,  will  you  kindly  notify  the  Secretary?  An  effort  will  then 
be  made  to  correct  the  matter  immediately.  If  your  membership  has 
expired,  will  you  not  renew  it  promptly  by  sending  your  check  to  the 
Treasurer?  These  measures  will  insure  your  continuous  membership  and 
the  continuation  of  your  subscription  to  the  Journal,  besides  saving 
the  Association  additional  correspondence. 

Scattered  throughout  the  country  as  we  are,  many  members  meeting 
but  once  a  year  and  some  not  meeting  at  all,  there  may  be  a  feeling 
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on  the  part  of  some  members  that  the  Association  is  being  monopolized 
by  a  few.  If  this  is  so,  it  is  because  in  the  past  it  has  been  difficult  to 
enlist  the  interest  of  those  who  may  be  willing  to  help.  If  members 
who  desire  to  cooperate  by  serving  on  committees  and  in  other  capacities 
would  offer  their  services,  it  would  be  greatly  appreciated  by  the  officers. 

A  free  exchange  of  letters  among  members  would  stimulate  good  feel¬ 
ing  and  bring  about  a  fine  type  of  cooperation.  You  should  not  hesitate 
to  write  about  any  problem  on  which  you  need  help  or  advice — and  we 
all  need  assistance  sooner  or  later — either  to  a  member  or  to  the  Secretary, 
who  will  refer  your  letter  to  the  proper  person. 

Louis  Schmidt. 

EXPOSURE  DETERMINATION  IN  PHOTOMICROGRAPHY' 

L.  G.  HENBEST 

United  States  Geological  Survey,  Washington,  D.  C. 

INTRODUCTION 

The  determination  of  exposure  in  photomicrography  has  proved  to  be 
an  enigma,  for  which  no  very  satisfactory  solution  has  yet  been  offered. 
The  methods  in  common  use  are  either  inaccurate,  limited  in  applica¬ 
bility,  or  expensive  in  time  and  materials.  This  is  especially  true  of 
photomicrography,  but  in  large  measure  it  is  true  also  of  other  branches 
of  photography  where  the  objects,  and  their  lighting,  are  extremely 
varied.  These  statements  may  seem  strange  in  view  of  the  fact  that  a 
large  number  and  variety  of  exposure  meters  are  now  offered  on  the 
market,  but  those  with  which  I  am  acquainted  have  one  or  more  serious 
faults,  and  as  used  are  not  instruments  of  precision.  It  is  safe  to  say 
that  much  of  the  success  that  attends  the  use  of  exposure  meters  is  con¬ 
ditioned  by  the  skill  of  the  operator. 

Most  of  the  attention  to  exposure  problems  has  been  concentrated  in 
the  field  of  ordinary  hand-camera  work  where  the  problem  may,  indeed, 

^  Published  by  permission  of  the  Director,  U.  S.  Geological  Survey.  The  writer 
gratefully  acknowledges  the  helpful  criticisms  of  this  paper  that  were  offered  by  Dr.  J. 
B.  Reeside,  Jr.  and  Mr.  K.  E.  Lohman,  U.  S.  Geological  Survey;  Dr.  John  W.  Frey, 
U.  S.  Bureau  of  Foreign  and  Domestic  Commerce;  and  Mr.  Clayton  Ball,  Illinois 
State  Geological  Survey. 
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be  involved  and  difficult,  but  in  photomicrography  the  problem  is  usually 
more  involved.  Microscopic  subjects  frequently  exhibit  important  opti¬ 
cal  phenomena  which  are  not  encountered,  as  such,  in  ordinary  photog¬ 
raphy.  Furthermore,  the  photomicrographic  apparatus  (excepting  that 
which  is  sometimes  used  for  photomicrography  at  very  low  magnifica¬ 
tions)  is  much  more  complicated  than  the  hand-camera.  For  these 
reasons,  a  new  device  for  determining  exposure  in  photomicrography  is 
seriously  needed. 

THE  EXPOSURE  PROBLEM  IN  PHOTOMICROGRAPHY 

Most  of  those  who  make  photomicrographs  are  not  even  amateurs  at 
photomicrography,  as  they  are  interested  in  it  only  as  a  means  to  an  end. 
Usually  they  are  specialists  in  metallurgy,  biology,  geology,  etc.,  who, 
being  faced  with  a  need  for  illustrations,  are  forced  to  try  their  hand  at 
a  craft  whose  technique  is  so  involved  in  optical  physics  and  photochem¬ 
istry,  as  to  be  completely  mystifying.  In  the  absence  of  a  market  flooded 
with  commercial  notes,  and  helps,  and  simplified  instructions,  like  those 
which  are  intended  to  educate  the  public  in  hand-camera  work,  the 
photomicrographer  is  thrown  upon  his  own  resources,  and  may  not  have 
had  a  chance  to  learn  of  the  one,  or  possibly  two,  comprehensive  but 
simple  treatises  on  the  subject,  in  English.  Under  such  circumstances 
as  these,  it  is  not  surprising  that  photomicrographic  technique  in  general 
is  confused  by  all  sorts  of  awkward  and  self-defeating  practices. 

For  the  benefit  of  those  who  have  had  little  or  no  experience  with 
photomicrography,  a  superficial  glimpse  of  the  character  of  the  exposure 
problem  in  that  field  of  photography  will  be  presented.  For  purposes 
of  discussion,  the  exposure  problem  will  be  resolved  into  three  arbitrary 
phases.  These  three  phases  are  related  to  (1)  the  photographic  emulsion 
and  its  processing,  (2)  the  image  and  the  image-producing  apparatus, 
and  (3)  the  object. 

The  photograph^  emulsion  and  its  processing.  The  photochemical 
phase  of  photomicrography  is  not  much,  if  any,  different  from  that  in 
other  branches  of  photography.  The  questions  of  the  resolving  power 
of  emulsions  or  their  texture;  the  tone  scale  or  latitude;  the  tone  gra¬ 
dient;  the  propensity  of  the  emulsion  and  its  support,  whether  glass  or 
celluloid,  for  halation ;  and  the  extent  of  color  sensitivity,  are  all  related 
to  the  exposure  problem,  and  concern  all  photographic  technique  more 
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or  less  alike.  Accordingly,  only  a  brief  discussion  of  these  problems  will 
be  presented  here. 

The  skillful  photomiciographer  is  likely  to  require  a  variety  of  emul¬ 
sions,  ranging  from  the  ordinary  and  process  plates,  to  the  new,  fine¬ 
grained,  red-  and  green-sensitive  emulsions  of  long  tone  scale.  The 
beginner  and  the  unskilled,  however,  usually  refrain  from  attempting 
such  refinements,  and  thereby  save  themselves  the  confusion  that  would 
follow  the  use  of  emulsions  having  various  exposure  requirements. 
Ordinarily  they  depend  upon  one  emulsion  alone.  It  would  be  a  good 
plan,  I  believe,  for  the  tyro  to  select  two  emulsions  of  different  tone 
scale,  and  take  time  to  learn  the  tonal  properties,  and  exposure  require¬ 
ments,  of  each.  One  should  select  a  process  or  commercial  emulsion  ^or 
flat  images;  i.e.,  images  which  exhibit  only  slight  differences  of  light  and 
shade  or,  in  other  words,  images  whose  high  lights  are  only  slightly 
brighter  than  the  shadows.  Such  an  image  may  have  a  wealth  of  detail 
or  may  lack  any  at  all,  since  the  use  of  the  term  flat  image  when  speaking 
of  negatives  refeis  only  to  the  tonal  quality  of  the  image.  For  images 
of  long  tone  scale,  i.e.,  with  great  differences  in  range  of  tone,  an  emulsion 
having  great  latitude,  but  as  fine  grain  as  possible,  should  be  chosen. 
Such  emulsions  are  usually  fast,  and  may  be  obtained  in  either  ortho- 
chromatic  or  panchromatic  types.  By  making  a  judicious  selection  and 
use  of  two  emulsions  the  tyro  can  greatly  improve  the  quality  of  his 
work. 

Halation  in  photomicrographic  work  is  a  more  frequent  cause  of  trouble 
than  many  realize.  Any  object  which  has  dark  tissue,  or  structures 
lying  close  to  extremely  diaphanous  areas,  will  produce  halation  if  bright 
field  (the  ordinary  type  of  illumination  in  microscopy)  illumination  is  used. 
The  use  of  very  thin  celluloid  base;  light-absorbing  backing,  which  is 
removed  by  the  developer;  double-coated  emulsions  or  a  combination 
of  all  three,  are  devices  for  eliminating  the  spreading  of  light  from  ex¬ 
treme  high-light  areas  into  closely  adjacent  dark  aieas,  but  even  the 
combination  of  all  of  those  preventions  in  one  film  is  not  always  ade¬ 
quate. 

Mr.  K.  E.  Lohman,  of  the  Geological  Survey,  has  used,  with  astonishing 
success,  a  scheme  for  eliminating  halation  by  using  film,  double-coated  if 
obtainable,  and  developing  it  in  a  developer  having  about  one-fourth 
to  one-half  the  usual  amount  of  carbonate.  The  emulsion  should  be 
exposed  about  two  to  four  times  more  than  usual,  and  developed  at  the 
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standard  time  and  temperature  relationship  for  the  same  developer 
normally  compounded.  By  this  scheme  the  develojier  jienetrates,  and 
develops,  only  the  front  part  of  the  emulsion,  and  leaves  the  rear  part, 
wherein  most  of  the  erratic  exposure  lies,  more  or  less  undevelojied. 

The  novice  frequently  attempts  to  develop  his  plates  or  films  under 
haphazard  conditions;  thereby  unwittingly  and  seriously  complicating 
the  exposure  problems.  Also,  he  may  attempt  to  compensate  for  errors 
in  exposure  by  conducting  development  under  observation,  or  may 
attempt  to  improve  upon  the  formulas  which  are  recommended  by  the 
manufacturer  of  the  emulsion.  Such  attempts  are  a  source  of  defeat  and 
confusion,  and  very  rarely  lead  to  improved  results.  Even  very  skillful 
photographers  find  it  a  good  practice  in  regular  work  to  process  negatives 
under  standard  conditions  as  to  temperature,  concentration,  and  com¬ 
position  of  developer  and  duration  of  development.  A  standard  tank 
developer  should  be  chosen  and  used  without  any  variation,  and  the 
time  and  temperature  relationship  should  be  maintained.  Under  such 
conditions,  the  photographer  may  be  assured,  that  if  he  has  selected  the 
right  plate  for  the  image,  and  has  given  the  right  exposure,  the  emulsion 
will  reproduce  the  image  to  its  utmost  capacity  for  average  work.  Stand¬ 
ardized  processing,  therefore,  eliiAinates  several  very  important  uncer¬ 
tainties,  or  variables,  that  may  greatly  affect  the  quality  of  the  negative. 
It  becomes  much  more  simple  to  diagnose  and  prevent  imperfections  of 
negatives,  if  such  a  prolific  source  of  trouble  as  faulty  or  irregular  develop¬ 
ment  is  eliminated  from  consideration.  It  is  assumed,  of  course,  that 
no  one  will  use  stale  developer,  and  expect  theieby  to  obtain  good  results. 

The  image  and  image-producing  apparatus.  Successful  photomicrog¬ 
raphy  depends  as  much  on  skillful  microscopy,  as  on  a  skillful  use  of 
photographic  materials.  The  production  of  a  good  image  is  indispensable 
to  success.  The  requirements  for  good  image  production  are  much  more 
exacting  in  photomicrography  than  in  visual  microscopy;  as  a  conse¬ 
quence  photomicrographic  instruments  are  generally  more  complicated 
and  more  carefully  constiucted  than  those  which  are  commonly  used  for 
visual  microscopy. 

The  character  of  an  image  relative  to  its  capacity  to  “expose”  plates 
or  films,  is  determined  in  microscopic  work  by  a  large  number  of  in¬ 
strumental  factors,  as  well  as  a  few  but  important  object  factors.  It  is 
these  phases  of  the  science  that  set  it  apart  from  other  photography. 
The  instrumental  factors  which  are  encountered  m  photography  with  a 
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microscope,  will  be  listed  without  turning  aside  to  describe  the  relatively 
few  and  simple  instrumental  factors  which  are  involved  in  sub-micro¬ 
scopic  photography,  where  the  apparatus  may  consist  merely  of  a  camera 
with  long  bellows  and  a  highly  corrected,  photographic  objective  of  short 
focal  length  (such  as  the  “Microtessar”  of  Bausch  and  Lomb  and  the 
“Microplanar”  of  Carl  Zeiss).  Potential  factors,  id  est,  factors  that  are 
related  to  parts  of  the  apparatus  which  are  so  nearly  always  used  in  the 
same  position  and  manner  that  they  do  not  figure  in  exposure  calcula¬ 
tions,  are  not  included.  The  following  list  of  exposure  factors  is  repre¬ 
sentative  of  those  which  are  encountered  in  the  type  of  apparatus  that 
is  used  for  photographing  thin  sections  of  biological  objects,  and  for 
diatoms,  radiolarians,  bacteria,  protozoa  et  cetera'. 

Illuminator  Unit:*  (It  is  assumed  that  the  light  source  does  not  vary  in  intensity.) 

1 .  F ocal  position  of  the  lamp  condenser  at  any  given  position  of  the  lamp. 

2.  Distance  of  the  lamp  from  the  substage  condenser. 

3.  Aperture  of  the  lamp  condenser  as  controlled  by  an  iris  diaphragm,  whenever 

the  diaphragm  is  used  as  anything  but  a  field  stop. 

Accessory  Apparatus: 

4.  Color  filter. 

Substage  Condenser: 

5.  Numerical  aperture. 

6.  Numerical  ap)erture  of  the  condenser  as  controlled  by  its  focal  position.* 

7.  Kind  of  condenser;  i.e.,  dark-field,  bright-field,  change-over,  or  the  several 

varieties  of  those  types. 

8.  Manner  of  using  the  condenser,  dry  or  immersed. 

Pro j  ECTioN  Apparatus 

9.  Numerical  aperture  of  the  objective. 

10.  Type  of  objective,  dry  or  immersed.  (Ordinarily  a  negligible  factor.) 


*  If  the  position  of  the  lamp,  and  the  focus  and  ap)erture  of  the  lamp  condenser 
always  remain  the  same,  they  cease  to  require  consideration  as  exposure  factors. 

*  The  numerical  aperture  of  the  condenser  decreases  when  its  focus  is  above  or 
below  the  object.  On  the  basis  of  this  fact,  some  petrographers  lower  the  condenser 
to  obtain  a  reduction  in  numerical  aperture,  but  such  practice  extensively  exaggerates 
any  faults  of  correction  that  may  be  inherent  in  the  condenser,  and  also  any  errors  in 
the  alignment  and  position  of  the  various  units  in  the  illuminating  system.  It  is 
always  better  to  use  other  means  for  reducing  the  numerical  aperture  in  photography. 

*  The  relationship  of  Nos.  11-14  (inclusive)  determines  the  magnification,  as  well 
as  the  proper  performance,  of  the  optical  units  involved. 
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11.  Focal  length  of  the  objective. 

12.  Tube  length. 

13.  Focal  length  of  the  ocular. 

14.  Bellows  length. 

General: 

15.  Cleanliness  of  the  lens,  and  also  any  mirror  or  prism  surfaces  that  may 

be  used. 

16.  Number  of  the  glass  and  air  contact  surfaces  in  the  complete  assemblage. 

(Not  important  unless  the  number  varies  through  a  considerable  range.) 

In  the  list  above,  factors  4,  9,  and  11  to  14,  inclusive,  can  be  appraised 
by  simple  formulas.  The  factors  related  to  the  illuminator  unit  may 
be  eliminated  by  using  it  always  in  the  same  position  and  adjustment. 
For  some  work,  however,  it  is  necessary  to  use  the  lamp  at  various 
positions. 

The  most  enigmatic  variables  among  instrumental  factors  are  asso¬ 
ciated  with  the  substage  condenser.  It  is  not  practically  possible  to 
calibrate,  or  estimate  accurately,  the  relative  illuminating  power  of 
different  kinds  of  condensers,  or  of  the  same  condenser  when  its  numeri¬ 
cal  aperture  is  varied  by  its  focal  position,  or  by  its  iris  diaphragm.® 
Since  the  condenser  strongly  influences  the  brightness  of  the  image,  and 
since  its  influence  is  difficult  or  practically  impossible  to  estimate,  the 
condenser  factors  present  a  special  difficulty  when  exposure  determina¬ 
tions  are  based  on  formulas  for  instrumental  factors. 

The  instrumental  factors  encountered  in  the  photomicrography  by 

®  This  statement  requires  more  qualification  than  space  permits.  Spencer  and 
Zeiss  have  graduated  some  of  their  substage  condensers;  the  former  according  to 
numerical  aperture,  and  the  latter  according  to  the  diameter  of  the  diaphragm  opening 
in  millimeters.  This  represents  an  advance,  and  a  great  convenience  in  duplicating 
conditions  of  illumination.  It  should  not  be  assumed,  how’ever,  that  it  is  always 
an  easy  and  a  simple  matter  to  adjust  a  condenser  to  work  at  a  definite  numerical 
aperture.  The  effective  numerical  aperture  of  a  substage  condenser  is  determined  in 
part  by  the  character,  and  optical  relations,  of  the  supplementary  condenser  system 
and  light  source;  by  the  focal  position  of  the  substage  condenser  relative  to  the  object; 
and  by  the  character  of  the  object  itself.  This  last  statement  may  be  surprising  to 
those  accustomed  to  studying  amorphous  objects,  but  those  who  have  studied  such 
objects  as  a  finely  recrystallized  fossil  shell,  may  have  noticed  that  a  condenser  stopped 
down  to  fill  three-fourths  the  numerical  aperture  of  the  objective,  will  sometimes 
fill  the  whole  aperture,  when  the  object  is  inserted  in  the  field  of  view.  This  will 
occur  even  when  the  illuminated  field  corresponds  to  the  area  covered  by  the  objective- 
ocular  combination,  provided  that  the  object  has  at  once  the  property  of  transmitting 
and  acting  as  a  virtual  source  of  light. 
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transmitted  light  of  thin  sections  of  rocks,  or  similar  but  artificial  sub¬ 
stances,  are  like  those  listed  above,  except  that  some  important  factors 
must  be  added.  Very  commonly  polarising  prisms,  sometimes  in  com¬ 
bination  with  sensitive  tint  plates,  a  quartz  wedge,  or  the  Bertrand 
ocular,  are  used  in  conjunction  with  the  regular  microscope  equipment, 
to  exhibit  the  characteristic  optical  behavior  of  different  crystalline 
compounds.  The  behavior  is  so  highly  varied  by  a  highly  involved  set 
of  factors,  that  any  attempt  to  formulate  the  influences  on  exposure 
produced  by  these  accessories  would  be  futile.  Calculated  exposures 
based  on  the  other  factors  have  no  value  wherever  these  particular,  highly 
variable  factors  are  present. 

The  instrumental  factors  associated  with  metallographic  apparatus, 
which  is  used  to  photograph  by  reflected  light  the  microscopic  structure 
of  such  opaque  substances  as  metals  and  opaque  minerals,  are  similar  in 
part  to  those  encountered  in  petrographic  apparatus,  but  differ  especially 
in  the  illuminating  system  that  is  used.  This  kind  of  work  requires  a 
vertical  illuminator,  and  a  different  construction  of  the  objective  mount¬ 
ing.  The  performance  of  the  vertical  illuminator  is  not  constant  and 
presents  a  varyingly  important  and  immeasurable  exposure  factor.  The 
condenser  or  collimator  factors  peculiar  to  this  type  of  apparatus  are 
here  also  more  or  less  immeasurable.  The  common  use  of  polarising 
accessories  is  no  less  a  difficulty  here  than  in  petrographic  photography. 

The  range  of  the  cumulative  effects  of  the  several  instrumental  ex¬ 
posure  factors,  is  diminished  by  the  circumstance  that  some  of  them 
partly  counteract  each  other.  This,  however,  does  not  diminish  the 
complexity  of  the  problem. 

The  object.  The  exposure  factors  that  are  related  to  the  object  may 
vary  greatly  in  their  importance,  even  in  specimens  of  generally  similar 
character.  In  biology,  it  is  possible  to  so  standardize  the  preparation 
of  thin  sections,  that  their  thickness  and  their  artificial  color,  as  pro¬ 
duced  by  selective  stains,  can  be  kept  within  fairly  narrow  limits.  In 
geolog>%  paleontology,  metallurgy,  and  certain  other  sciences,  the  charac¬ 
ter  of  the  preparation  is  limited  by  natural  or  other  circumstances  over 
which  the  preparator  has  little  or  no  control.  Thin  sections  of  rocks,  and 
polished  sections  of  the  opaque  minerals,  can  neither  be  controlled  as  to 
their  color,  diaphaneity,  refringence,  or  other  optical  properties,  nor 
can  the  influence  of  these  properties  on  the  character  of  the  image  be 
predicted.  The  effects  of  polarized  light  add  further  complications. 
Such  objects  as  microscopic  fossils  may  exhibit  color  that  is  more  related 
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to  the  preservation  of  the  individual  specimen  than  to  the  character  of 
the  genus  or  species.  I  once  photographed  a  group  of  thin  sections  of 
Fusulinidae  which  required  exposures  that  varied  from  about  1/300 
to  2  seconds,  under  very  similar  instrumental  conditions,  and  on  a  well 
known  brand  of  commercial  and  portrait  panchromatic  films.  The 
speed  of  those  particular  films  was  not  very  different. 

Even  though  the  various  fields  of  photomicrography  differ  greatly  in 
their  problems  of  exposure  calculation,  it  is  generally  impracticable,  and 
sometimes  impossible,  to  predict  exposure  by  means  of  instrumental 
and  object  factors.  The  photomicrography  of  biological  thin  sections 
is  almost  a  complete  exception  to  this  statement,  as  Petrunkevitch  has 
shown,  but  the  condenser  problem  furnishes  difficulty  even  in  his  system 
of  exposure  determination  (see  p.  10). 

CURRENT  METHODS  OF  DETERMINING  EXPOSURE  IN  PHOTOMICROGRAPHY 

A  better  view  of  the  exposure  problems  in  photomicrography  can  be 
obtained  by  making  a  hasty  survey  of  the  different  approaches  to  the 
problem  that  are  being  practised. 

The  usual  approach  is  anything  but  systematic,  and  rarely  takes  into 
account  all  of  the  important  factors,  for  guessing  in  some  form  is  the 
most  common  practice.  This  mode  of  attack  has  about  the  same  value 
in  photomicrography  as  it  has  in  chemical  analysis  or  engineering,  be¬ 
cause  the  complications  relating  to  exposure  factors  are  of  such  order, 
and  so  deceptive,  that  those  who  attempt  to  estimate  the  photochemical 
power  of  the  image  have  little  chance  of  success.  Other  workers  im¬ 
prove  upon  this  method  somewhat  by  carrying  on  the  camera  work,  and 
emulsion  processing,  at  the  same  time,  thereby  making  it  possible  for 
the  operator  to  make  such  new  trials  or  adjustments  in  his  estimates  as 
appear  necessary  from  the  results. 

The  most  precise,  and  also  one  of  the  least  complicated,  methods  of 
determining  exposure  is  to  make  a  graduated  trial  exposure  of  the  sub¬ 
ject.®  While  the  method  has  the  special  advantages  of  simplicity  and 

*  Graduated  trial  exposures  may  be  made  in  more  than  one  way,  but  the  following 
procedure  is  both  as  simple  and  efficacious  as  any.  First,  determine  the  area  covered 
by  the  image,  and  at  some  convenient  place  draw  lines  on  the  dark  slide  to  indicate, 
without  having  to  remove  the  plate  holder  from  the  camera,  when  the  image  can  be 
covered  in  stages  of  one-fourths,  one-fifths,  or  one-sixths  by  pushing  in  the  dark  slide. 
When  these  lines  have  been  drawn,  a  series  of  exposures  must  be  selected.  The 
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unexcelled  accuracy,  it  has  the  serious  disadvantage  of  greatly  increasing 
the  requirements  of  time  and  photographic  materials.  For  this  reason 
graduated  trial  exposures  are  rarely  employed  for  routine  work.  They 
are  employed  only  for  special  purposes,  or  where  utmost  precision  is  a 
primary  consideration. 

Carl  Zeiss,  Inc.,  makes  a  slide  rule  which  is  graduated  for  calculating 
such  exposure  factors  as  numerical  aperture  and  magnification. 
Wherever  exposure  determination  is  dependable  only  on  such  variables 
as  these,  this  calculator  would  function  admirably,  but  its  range  of  use¬ 
fulness  has  obvious  limitations. 

A  successful  scheme  for  photomicrographic  procedure  has  been  worked 
out  in  detail  by  Prof.  Alexander  Petrunkevitch  of  Yale  University.^ 

estimated  proper  exposure  for  the  object  at  hand  should  fall  near  the  middle  of  the 
series  to  be  selected.  If  equal  differences  from  one  stage  to  another  in  negative 
density  are  to  be  obtained,  the  total  exposure  given  to  each  fraction  of  the  area 
covered  by  the  image  must  increase  according  to  a  geometric  ratio;  that  is,  according 
to  a  fixed  multiple.  Such  a  progression  is  the  following  in  which  the  multiple  is  2; 
1,  2,  4,  8,  16,  32,  64,  128,  ad  infinitum. 

.Authors  commonly  fail  to  specify  that  the  exposure  totals  must  follow  a  geometric 
ratio.  Obviously  if  the  individual  exposures  were  1,  2,  4,  8,  the  totals  would  be 
1,  3,  7,  15,  which  progression  will  produce  unequal  differences  in  negative  density. 
To  obtain  totals  which  follow  a  geometric  ratio,  the  individual  exposures  should 
follow  the  order  of  1,  1,  2,  4,  8,  16,  32.  The  totals  of  this  series  will  be  1,  2,  4,  8, 
16,  32,  64.  The  influence  of  interruption  of  exposure  on  negative  density  is  very 
slight. 

For  ordinary  purposes  a  multiple  of  two  is  quite  satisfactory,  but  for  more  pre¬ 
cise  work  a  smaller  multiple,  say  I5,  may  be  used. 

With  these  things  in  mind,  the  loaded,  graduated  plate  holder  is  inserted  in  the 
camera,  dark  slide  completely  withdrawn  from  over  the  image  area,  and  the  first 
exposure  made.  Then  the  slide  should  be  Inserted  far  enough  to  cover  the  first 
one-fourth,  or  one-fifth  as  the  case  may  be,  of  the  image  area,  and  a  second  exposure 
made.  This  procedure  is  continued  until  the  whole  area  has  been  exposed  progres¬ 
sively  by  stages.  Obviously  the  exposed  plate  must  be  processed  under  standard 
conditons  of  development  and  fixation  if  it  is  to  serve  as  a  precise  standard.  Also, 
since  photographic  emulsions  vary  somewhat  in  speed,  and  color  sensitivity,  from 
batch  to  batch,  a  trial  exposure  that  is  made  on  one  batch  will  hold  true  for  only 
that  particular  one. 

^  Petrunkevitch,  Alexander,  Standardized  microphotography:  .Anatomical  Rec., 
vol.  19,  pp.  289-307,  1920.  Standardized  microphotography.  Second  Contribution, 
The  object  factor:  .Am.  Naturalist,  vol.  55,  pp.  178-180,  1921.  Standardized  micro¬ 
photography,  Third  Contribution,  The  exposure  factor:  Am.  Naturalist,  vol.  55, 
pp.  477-480,  1921. 
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This  scheme  embodies  a  complete  organization  of  the  equipment,  and  a 
recording  on  convenient  forms  of  wall  charts  the  various  adjustments, 
such  as  bellows  extension  and  lens  combinations,  that  may  be  chosen 
to  produce  a  required  magnification  under  appropriate  conditions  of 
resolution  and  depth  of  focus;  also  the  scheme  embodies  an  essentially 
complete  set  of  exposure  values  for  such  variable  factors  as  those  relating 
to  numerical  aperture,  magnification,  color  filters,  and  color  that  is  arti¬ 
ficially  introduced  by  selective  stains  into  the  specimens.  If  other  ad¬ 
justments,  such  as  ocular  settings  or  tube  length  adjustments  for  bellows 
extensions,  are  required,  they  should  also  be  charted.  If  organization 
succeeds  as  a  solution  to  exposure  problems,  the  diaphaneity  and  color 
of  the  object  must  either  be  subject  to  control  and  standardization,  or  be 
practically  constant  as  in  biological  microtomy;  also  the  apparatus  must 
be  adequately  graduated  for  adjustments.  Wherever  feasible,  such 
organization  reduces  a  complicated  procedure  of  exposure  calculation 
to  simplicity.  It  is  economical  of  time,  and  in  biology  obtains  con¬ 
sistently  good  results.  The  difficulties  attending  exposure  calculation, 
and  setting  up  of  the  apparatus,  are  thereby  eliminated. 

Limitations  to  the  method  of  exposure  calculation  by  such  standard¬ 
ized  procedure  will  already  have  become  obvious  to  those  who  have  had 
experience  in  the  photography  of  objects  whose  color,  diaphaneity,  light 
refracting  propeities,  crystalline  structure,  and  other  features,  are  not 
subject  to  a  standardized  preparation,  or  control.  In  most  fields  of 
photomicrography,  uncontrollable  variation  in  the  object  factors  is  the 
rule  rather  than  the  exception.  In  the  fields  of  metallurgical  and  petro¬ 
graphic  photography,  the  apparatus  is  much  less  amenable  to  standard¬ 
ization  for  purposes  of  exposure  calculation,  than  the  type  of  apparatus 
which  is  used  in  biological  work. 

It  is  especially  important  to  qualify  any  direct  or  implied  criticism  of 
the  method  of  standardization,  in  order  that  no  one  will  lose  sight  of  the 
several  universally  good  features  of  the  scheme.  That  the  scheme  works 
well  for  biology,  one  needs  for  conviction  only  to  see  the  admirable  work 
produced  by  Professor  Petrunkevitch,  and  the  astonishing  ease  and 
economy  of  procedure  that  is  made  possible  by  his  organization,  and 
insistence  on  keeping  the  laboratory  and  equipment  in  perfect  condition 
at  all  times.  Even  though  standardization  is  an  incomplete  solution  to 
the  problem  of  exposure  calculation  in  most  branches  of  photomicrog¬ 
raphy,  the  value  of  organization  as  a  means  of  saving  time,  and  simpli- 
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fying  the  operation  of  the  apparatus  can  hardly  be  overemphasized. 
Organization  requires  a  considerable  outlay  of  work  at  the  beginning,  but 
the  convenience  and  expedition  that  are  made  possible  by  it  are  ample 
compensation  for  all  of  the  initial  effort. 

A  NEGLECTED  APPROACH  TO  THE  PROBLEM® 

If,  in  the  search  for  a  solution  to  exposure  problems,  we  turn  to  meas¬ 
uring  directly  the  effective  intensity  of  the  image,  the  instrumental, 
lighting,  and  object  factors  are  at  a  single  stroke  eliminated  from  con¬ 
sideration.  In  so  far  as  exposure  is  involved,  assuming  that  normal  tones 
are  desired,  the  most  important  qualities  of  the  image  that  require  con¬ 
sideration  are  its  intensity  or  strength,  tone  scale,  and  spectral  com¬ 
position.  When  these  circumstances,  and  the  speed  and  sensitivity  of 
the  plates  are  known,  the  amount  of  exposure  required  is  easily  and 
precisely  determinable.  Special  problems  such  as  halation  or  light 
spreading,  may  affect  the  exposure  requirements  and  kind  of  develop¬ 
ment  procedure,  but  such  problems  are  too  specialized  for  the  present 
discussion.  The  direct  approach  to  exposure  determination  then  is  re¬ 
solvable  into  a  problem  of  measuring  the  actinic  properties  of  an  image,  in 
terms  of  the  speed  and  color  sensitivity  of  the  photographic  emulsion. 

By  means  of  direct  measurement,  the  exposure  problems  in  all  branches 
of  photography  become  essentially  alike  wherever  focusing  screens  are 
used.  The  differences  lie  in  the  more  specialized  problems  such  as 
halation,  or  special  tonal  effects,  and  relate  more  to  the  special  require¬ 
ments  of  the  objects.  Such  is  not  true  in  the  current  methods  of  ex¬ 
posure  determination  in  general,  for  in  all  of  the  current  methods,  save 
only  the  method  of  making  graduated  trial  exposures,  the  procedure  is 
essentially  that  of  predicting,  by  means  of  instruments  or  otherwise, 
the  actinic  properties  of  the  image  on  the  basis  of  a  more  or  less  com¬ 
prehensive  set  of  exposure  factors.  This  indirect  approach  has  the  same 
opportunities  for  accuracy  as  the  direct  method,  provided  that  all  of  the 

*  In  my  limited  acquaintance  with  the  photographic  literature  I  found  no  reference 
to  a  method  of  applying  exposure  meters  directly  to  the  ground  glass  until  recently 
when  Mr.  K.  E.  Lohman  called  my  attention  to  an  interesting  article  by  A.  E. 
Clarence  Smith  in  which  brief  mention  is  made  of  using  the  Justaphot  meter  in 
photomicrography.  Vide  Photomicrography:  The  problem  of  exposure,  by  A.  E. 
Clarence  Smith,  Watson’s  Microscope  Record,  Nos.  16  and  17,  January  and  May, 
1929.  This  trade  journal  is  published  by  W.  Watson  &  Sons,  Ltd.,  313  High  Hol- 
born,  London,  W.  C.  1. 
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exposure  factors  are  amenable  to  precise  appraisal.  As  I  have  pointed 
out,  and  shall  discuss  in  various  connections,  the  difficulty  with  the 
indirect  method  is  that,  in  many  fields  of  photography,  only  a 
part  of  the  important  exposure  factors  are  subject  to  accurate 
evaluation. 


ADVANTAGES  OF  DIRECT  MEASUREMENT 

The  direct  measurement  of  image  capacity  to  expose  photographic 
emulsions  offers  a  number  of  advantages,  and  certain  disadvantages, 
which  have  not  yet  been  mentioned.  Direct  measurement  can  not  be 
used  with  those  cameras  such  as  the  ordinary  roll  film  type,  which  have 
no  focusing  screen;  moreover,  it  is  unlikely  that  direct  measurement 
would  be  especially  useful  in  miniature  or  reflex  camera  work,  particu¬ 
larly  where  those  cameras  are  used  more  or  less  exclusively  for  snap¬ 
shooting.  The  maker  of  snapshots  ordinarily  is  more  interested  in  con¬ 
venience,  speed,  or  the  taking  advantage  of  momentary  opportunities, 
than  in  precise  work,  and  in  all  probability  will  not  use  a  tripod  to  support 
the  camera  rigidly  while  taking  an  exposure  reading.  For  these  reasons 
a  direct-measuring  meter  will  not'appeal  to  the  large  mass  of  people  who 
use  roll  film  and  miniature  cameras.  In  other  respects,  however,  the 
direct-measuring  type  of  meter  has  a  wider  range  of  usefulness,  as  it  can 
be  used  conveniently  on  any  camera  that  has  a  focusing  screen,  and  is 
rigidly  supported.  Such  are  the  view,  copying,  photomicrographic,  and 
spectographic  cameras  as  well  as  any  hand  camera  such  as  the  reflex, 
Rolliflex,  or  especially  the  Zeiss-Ikon  “Ideal,”  Linhof  “Precision,” 
Viogtlander  “Avus,”  and  Meyer  “Silar”  when  used  on  a  rigid  support  or 
tripod.  A  direct-measuring  meter  would  operate  as  conveniently  and 
accurately  on  one  as  on  any  other  of  these;  accordingly,  it  will  appeal  to 
the  commercial,  scientific,  and  advanced  amateur  workers. 

An  important,  and  almost  exclusive,  advantage  of  direct  measurement 
is  the  opportunity  offered  for  selecting  only  the  most  pertinent,  or 
appropriate  part  of  tlie  image,  to  serve  as  the  basis  for  exposure  calcula¬ 
tion.  Most  of  the  present-day  meters  of  the  actinometric,  extinction, 
and  photoelectric  types  cover  fields  of  large,  angular  diameter,  usually 
15°  to  60°,  and  possess  no  means  for  stopping  the  field  in  order  to  restrict 
the  measurements  to  particular  parts  of  the  view.  It  is  doubtful  that 
the  present  modes  of  construction  make  possible  a  really  good  field  stop. 
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because,  in  the  instruments  that  I  have  seen,  a  diaphragm  located  at 
any  position  in  the  meter  would  operate  partly,  if  not  entirely,  as  an 
aperture  stop,  thereby  introducing  errors  or  variations  into  the  calcula¬ 
tions.  Those  extinction  meters  which  employ  transparent  glasses  of 
limited  transmission  for  extinction,  through  which  the  operator  may 
concentrate  his  vision  on  a  selected  portion  of  the  view,  have  a  certain 
advantage  in  regard  to  the  present  criticism,  but  are  subject  to  other 
basic  faults,  the  most  important  of  which  will  be  discussed  in  another 
connection. 

Two  examples  of  ordinary  exposure  problems  in  field  photography  are 
presented  here  to  illustrate  more  adequately  the  point  regarding  selec¬ 
tivity. 

Let  us  suppose  that  a  botanist  is  attempting  to  photograph  some  clumps  of  mistle¬ 
toe  growing  on  a  large  elm  tree.  The  elm  is  shed  of  leaves,  stands  alone  in  a  field, 
and  a  few  of  its  limbs  have  recently  been  killed  by  the  mistletoe.  A  well-determined 
exposure  will  be  required  to  distinguish  the  recently  dead  limbs  from  the  live  ones. 
When  the  botanist  sets  his  camera  at  the  most  advantageous  point  of  view  he  finds 
that  the  background  of  the  tree  is  composed  of  brilliantly  illuminated  clouds,  and 
that  neither  the  mistletoe,  nor  the  limbs  of  the  tree,  fill  the  field  of  view  in  his  exposure 
meter.  Under  these  conditions,  the  glare  of  light  from  the  clouds  will  greatly  affect 
an  exposure  determination  by  an  ordinary  meter  and  make  it  worthless. 

A  more  common  exposure  problem  in  field  photography  is  that  of  determining 
the  exp)osure  value  of  a  distant  landscape  whose  vertical,  angular  width  is  only  1  or  2, 
or  at  most  only  a  few'  degrees.  The  sky,  and  nearer  parts  of  the  landscape  having 
different  tonal  values  will  in  most  meters  unavoidably  be  included  in  the  field  of 
view,  and  will  seriously  affect  any  measurements  that  might  be  attempted.  Unless 
the  photographer  happens  to  carry  w'ith  him  for  such  particular  problems  a  slide-rule 
meter,  which  works  at  maximum  advantage  for  landscapes,  he  will  have  to  rely 
upon  guessing  for  his  exposure  determination. 

These  and  similar  problems,  being  common  rather  than  extraordinary, 
disclose  the  most  serious  shortcoming  in  the  construction  of  most  photo¬ 
metric  meters.  It  is  plainly  evident  that  the  effectiveness  of  exposure 
meters  is  greatly  influenced  by  their  capacity  to  select  the  most  appro¬ 
priate  portion  of  the  subject  for  measurement.  Since  selectivity  is  so 
important,  it  should  be  a  fundamental  consideration  in  the  construction 
of  all  photometric  meters. 

In  addition  to  its  proper  use,  a  moderately  accurate,  direct  meter 
could  easily  be  employed  as  a  device  for  measuring  the  tone  scale  of  an 
image.  To  do  that  it  would  be  necessary  only  to  measure  the  intensity 
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of  the  high-lights  and  shadows  in  a  few  places,  and  compare  the  results. 
If,  for  instance,  the  readings  for  the  high-lights  were  50  times  greater  than 
those  for  the  shadows,  the  tone  scale  would  be  1 : 50.  Such  information 
would  be  a  great  aid  in  selecting  an  appropriate  emulsion. 

FEATURES  WHICH  SHOULD  BE  EMBODIED  IN  THE  NEW  METERS 

Exposure  meters  that  are  constructed  to  measure  the  luminosity  of 
images  directly,  will  differ  in  certain  respects  from  the  structure  of  those 
which  are  now  used  in  hand  camera  work.  They  will  be  more  simple 
in  that  the  only  factors  to  be  dealt  with  are  those  of  the  actinic  quality 
and  strength  of  the  image,  relative  to  the  speed  and  sensitivity  of  the 
emulsion.  Accordingly,  the  only  adjustable  scale  that  is  necessary,  is 
one  for  adapting  the  readings  to  any  kind  or  speed  of  emulsion.  The 
factors  of  the  distance  of  subject,  time  of  day  and  year,  relative  aperture 
or  stop,  and  many  others  will  require  no  consideration  in  the  design  of  the 
new  meter  when  it  is  used  in  landscape  work.  All  of  the  instrumental 
and  object  factors  (in  photomicrography)  can  be  disregarded  except 
possibly  the  color  filter  factor. 

A  very  important  feature  which  should  be  embodied,  if  possible,  in 
any  exposure  meter,  is  a  device  to  make  the  meters  orthochromatic  rela¬ 
tive  to  the  plate  or  film  for  which  the  meter  is  being  used.  Since  it 
would  be  neither  convenient  nor  economical  to  have  a  meter  orthochro- 
matized  especially  for  a  particular  kind  of  photographic  emulsion,  it  is 
highly  desirable  that  filters  or  some  other  device  be  employed  for  adjust¬ 
ing  the  sensitivity  of  the  meter  to  that  of  any  kind  of  emulsion.  This  is  a 
difficult  requirement,  but  it  should  not  completely  baffle  the  inventive. 
I  believe  that  the  achievement  of  a  balanced  color  sensitivity  in  exposure 
meters  is  most  likely  to  be  achieved  through  the  invention  and  use  of 
orthochromatized  photoelectric  cells,  or  partly  orthrochromatized  cells 
in  conjunction  with  color  filters.  The  accuracy  of  some  extinction 
meters  might  be  improved  by  the  employment  of  a  set  of  filters  to  adjust 
the  scale  of  visual  color  sensitivity  to  that  of  different  emulsions,  but  the 
chief  fallacy  of  an  attempt  to  balance  the  color  sensitivity  of  the  extinc¬ 
tion  meters,  lies  in  the  fact  that  the  human  eye  is  used  to  appraise  in¬ 
tensity  values.  Since  the  sensation  of  color  varies  among  different 
people,  a  well-balanced  color  sensitivity  scale  for  one  person  may  be 
unbalanced  for  another;  for  example,  a  person  having  a  weak  sensitivity 
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for  green  would  have  a  somewhat  different  notion  of  the  comparative 
brilliance  of  green  objects  from  the  notion  held  by  one  who  has  normal 
vision.  Another  circumstance  which  vitiates  the  human  eye  as  an  organ 
for  evaluating  degrees  of  intensity  is  “Purkinje’s  phenomenon,”  a  name 
for  the  variation  in  the  sensation  of  color  brilliance  according  to  the 
intensity  of  the  light.  At  high  intensities  the  eye  is  more  sensitive  to  the 
yellow-green,  but  at  low  intensities  the  maximum  sensitivity  shifts 
toward  the  blue-green.  Since  the  relationship  between  color  and  in¬ 
tensity  is  complicated  and  variable,  and  since  it  is  a  relationship  that 
varies  among  individuals  (many  people,  probably  more  than  4  per  cent, 
are  more  or  less  color-blind),  the  human  organ  of  vision  is  a  fallible  ap¬ 
praiser  of  ijjtensity.  A  further  and  probably  more  important  source 
of  error  is  the  extreme  and  automatic  adaptability  of  the  eye  for  varia¬ 
tions  in  intensity.  This  adaptability  is  made  possible  in  part  by  the 
iris  which  controls  the  working  aperture  of  the  eye  lens.  Certain  other 
important  psycho-physiological  and  optical  factors  also  condition  the 
perception  of  light  intensity. 

It  should  not  be  inferred,  however,  that  the  extinction  meters  are 
worthless,  because,  in  spite  of  the  handicaps  just  described,  the  human 
eye  senses  objects  partly  in  their  color,  and  partly  in  their  neutral  light 
values,  a  circumstance  which  tends  to  reduce  the  chances  of  error  which 
arise  from  individual  variations  in  color  sensation.  Furthermore,  if  a 
photographer  uses  his  extinction  meter  critically  and  checks  its  calibra¬ 
tion  for  himself,  he  can  make  adjustments  that  will  eliminate  a  great  deal 
of  error. 

A  second,  and  very  critical  point  in  the  construction  of  a  direct  meter, 
is  that  it  should  cover  a  comparatively  small  field  on  the  ground  glass,  in 
order  that  the  operator  may  select  any  part  of  the  image  for  exposure 
measurement,  without  including  any  of  an  adjacent  brighter  or  darker 
area.  It  is  unnecessary  to  explain  that  an  exposure  meter  can  be  no 
more  accurate  than  its  capacity  to  select  a  field  of  view,  a  point  dwelt 
upon  above.  Without  making  a  special  investigation  to  deteimine  the 
most  generally  useful  size  of  field  covered  on  the  ground  glass,  it  seems 
that  2  to  4  millimeters  diameter  would  be  best.  Certainly  the  area 
covered  by  nearly  all  of  the  common  exposure  meters,  when  placed 
against  the  ground  glass,  is  much  too  large.  It  would  be  better  to  cover 
a  small  area  and  occasionally  have  to  make  measurements  in  two  or  three 
different  places  on  the  image  for  obtaining  a  representative  average  of 
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the  image  luminosity,  than  to  cover  a  large  area,  and  accordingly  reduce 
the  chances  for  selectivity  and  accuracy. 

The  new  meter  should  be  sufficiently  portable,  light  and  convenient  in 
shape,  to  admit  of  its  use  in  the  laboratory  and  field,  both  for  micro¬ 
scopic  and  macroscopic  photography.  There  is  no  reason  why  the  meter 
should  not  be  as  easy  to  apply  to  the  ground  glass  of  a  view,  hand,  or 
copying  camera  as  to  the  ground  glass  of  a  photomicrographic  camera, 
because  photographically  the  images  as  they  appear  on  the  ground  glass 
may  be  placed  in  the  same  category  in  so  far  as  measurement  for  ex¬ 
posure  is  concerned. 

The  meter  should  be  long  enough  or  shaped  in  such  a  way  that  it  could 
easily  be  applied  to  the  ground  glass  of  those  cameras  which  have  folding 
hoods  to  shield  the  ground  glass,  as,  for  examples,  have  the  Voigtlander 
“Avus,”  Zeiss-Ikon  “Trona,”  “Ideal,”  etc.,  and  many  others.  The 
direct  reading  meter  can  hardly  be  applied  to  a  hand  camera,  unless  it  is 
supported  on  a  tripod,  or  other  device  for  maintaining  a  steady  image 
and  for  freeing  the  hands  to  operate  the  meter. 

CONVERSION  OF  AN  ORDINARY  EXPOSURE  METER  INTO  ONE  FOR  DIRECT 

MEASUREMENT 

In  1930,  while  photographing  a  large  number  of  thin  sections  of  fossil 
Foraminifera,  I  encountered  a  great  deal  of  difficulty  in  estimating 
exposures,  because  the  objects  varied  so  extensively  in  color  and  dia¬ 
phaneity,  that  even  under  similar  instrumental  conditions  the  range  of 
variation  left  little  chance  of  correctly  estimating  the  proper  exposure. 
Special  difficulty  was  encountered  whenever  dark-field  illumination  was 
employed,  because  dark-field  images  are  especially  variable,  according  to 
the  object,  and  deceptive.  The  optical  reaction  of  crystalline  rocks,  or 
crystallized  fossil  shells,  to  dark-field  illumination  is  extremely  variable 
among  different  specimens.  For  these  reasons,  my  errors  in  exposure 
were  discouragingly  numerous,  and  entailed  a  considerable  loss  of  time 
and  photographic  materials.  It  was  then  decided  to  try  to  convert  one 
of  the  extinction  meters  into  one  for  direct  reading.  The  first  effort  was 
successful,  judging  by  results,  for  the  number  of  good  negatives  was  in¬ 
creased  several  times.  Even  though  the  converted  instrument  is  not  at 
all  precise,  it  represents  an  improvement  over  any  other  practical  and 
inexpensive  method  of  estimating  exposure  that  I  have  seen. 
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The  meter  is  a  small  one  known  as  the  “Dremo,”  which  is  moderately 
priced,  and  which  was  chosen  for  this  use  because  it  seemed  to  be  es¬ 
pecially  adaptable  to  my  particular  purpose. 

Before  describing  the  method  used  to  convert  the  “Dremo”  exposure 
meter  into  one  for  direct  measurement,  it  is  probably  best  to  describe 
briefly  the  construction  of  the  meter  itself  (See  Fig.  1).  The  Dremo 
is  composed  of  the  following  essential  parts:  objective;  barrel,  which 
carries  the  dials,  and  internally  the  graduated  diaphaneity  screen;  and 
the  ocular.  The  objective  is  a  simple,  double  convex  lens,  which  con¬ 
verges  light  from  the  object  upon  the  screen  of  graduated  diaphaneity 


Interior  Scheme 


Fig.  1.  Diagram  of  the  “Drkmo”  Exposure  Meter 

h,  barrel;  ec,  eye-cup;  /,  scale  for  stops  or  diaphragm  openings;  ft,  focusing  tube 
which  carries  the  eye-cup  and  ocular;  gg,  ground  glass  bearing  a  black  cross;  h,  handle 
for  adjusting  the  outer  dial  to  plate  speed;  id,  inner  dial,  bearing  scale  of  exposure 
time  units,  and  connected  with  the  extinction  or  internal  screen  of  graduated  dia¬ 
phaneity  (5);  obj,  objective  lens;  oc,  ocular;  od,  outer  dial,  bearing  reading  points  for 
cameras  whose  lens  apertures  are  graduated  on  the  F/  system  (for  direct  measure¬ 
ment  a  new  reading  point  will  have  to  be  located  somewhere  near  F/2);  s,  extinction 
screen  whose  diaphaneity  decreases  by  stages  as  the  screen  is  turned  forward;  sc, 
.Scheiner  degrees  of  plate  or  film  speed  (see  Table  1). 

that  is  located  in  the  barrel.  The  objective  is  attached  to  the  side  of  the 
barrel.  On  one  end  of  the  barrel  are  located  two  dials,  both  being  mov¬ 
able;  and  on  the  other  end  is  a  thumb  wheel.  This  thumb  wheel  is 
geared  internally  to  the  center  dial,  and  the  graduated  diaphaneity 
screen  together.  In  the  barrel  closely  behind  the  movable,  graded 
diaphaneity  screen,  is  located  a  small  ground  glass  slip  on  which  a  black 
cross  is  drawn.  This  black  cross  is  clearly  visible  when  the  more  dia¬ 
phanous  part  of  the  graded  screen  is  in  the  optical  axis.  When  the  less 
diaphanous  parts  of  the  screen  are  turned  into  the  axis,  the  cross  be¬ 
comes  dimmer.  The  point  of  almost  complete  extinction  is  generally 
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taken  as  the  proper  position  for  reading  the  meter.  When  measurements 
are  being  taken,  the  ground  glass  slip  is  located  in  the  optical  axis  of  the 
instrument,  but  for  purposes  of  directing  the  instrument  toward  the 
object,  the  glass  slip  may  be  drawn  aside,  making  it  possible  to  use  the 
meter  as  a  telescopic  view-finder  for  aiming  the  instrument.  The  ocular 
is  also  a  simple  lens,  and  may  be  focused.  This  lens  is  mounted  in  an 
eyecup  to  prevent  the  entrance  of  stray  light. 

TABLE  1 

Shou'ing  comparative  values  of  sensitometer  numbers* 


(From  Wall,  after  Wiener  Milteilnngen) 


VOGEL 

STHEINER 

WATKINS 

H.  AND  D. 

WYNNE 

WARNERKE 

^  RELATIVE 
EXPOSURES 

8 

C 

4 

6 

14 

8 

120 

9 

B 

5 

7 

15 

9 

100 

10-11 

A 

6 

9 

17 

10 

82 

12 

1 

7 

12 

20 

11 

66 

13 

2 

9 

14 

22 

12 

55 

14 

3 

11 

18 

24 

13 

45 

15 

4 

16 

23-24 

28 

14 

32 

17 

5-6 

22 

31 

32 

15-16 

22 

19 

7 

32 

47 

33 

17 

16 

20 

8-9 

45 

65 

45 

18-19 

11 

22 

10 

65 

94 

56 

20 

8 

23-24 

11-12 

90 

130 

64 

21-22 

6 

26 

13 

130 

188 

78 

23 

4 

27 

14-15 

180 

260 

90 

24-25 

3 

29 

16 

mSm 

360 

111 

26 

2 

31 

17-18 

504 

128 

27-28 

U 

33 

— 

500 

156 

— 

1 

*  These  correlations  are  to  be  regarded  as  approximate,  for  in  the  various  systems 
of  sensitometry,  differences  exist  as  to  the  importance  of  the  various  phases  of  emul¬ 
sion  reaction  to  light  and  development. 


In  ordinary  use  the  instrument  is  operated  in  the  following  manner: 
The  ocular  is  focused  on  the  black  cross,  and  the  position  should  be 
marked  or  remembered  for  future  use.  The  outer  dial 'should  be  set  for 
the  speed  of  the  emulsion  (see  table  above).  The  meter  may  then  be 
placed  to  the  eye,  and  directed  toward  the  object.  The  center  dial, 
being  attached  rigidly  to  the  graded  diaphaneity  screen,  is  turned  for- 
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ward  by  means  of  the  thumb  wheel,  until  the  luminous  areas  of  the 
ground  glass  slip  darken  so  much  that  the  black  cross  is  obscured.  With¬ 
out  removing  the  eyecup  of  the  meter  for  even  an  instant,  one  should  wait 
about  10  seconds  to  see  whether  the  image  of  the  cross  again  appears  and 
requires  more  turning  for  extinction.  Ten  seconds  seems  to  be  about  the 
most  appropriate  time  for  avoiding  the  effects  of  residual  images  in  the 
eye,  momentary  blindness  or  dimming,  or  similar  visual  phenomena. 
Whatever  time  is  chosen,  that  time  should  remain  the  standard  for 
future  use.  The  exposure  may  then  be  read  on  the  center  dial  opposite 
the  figures  on  the  outer  dial  for  relative  aperture  or  stop,  which  is  ex¬ 
pressed  on  this  instrument  in  the  familiar  F/  system.  Much  better 
results  may  be  achieved  with  meters  of  this  class,  in  fact  with  all  meters, 
if  at  the  beginning  of  their  use,  a  few  trial  exposures  are  made  to  check 
the  readings.  These  trial  exposures  and  readings  should  cover  a  repre¬ 
sentative  variety  of  subjects.  By  that  means  it  is  possible  for  the  opera¬ 
tor  to  make  such  adjustments  in  his  operation  of  the  meter  as  are  shown 
to  be  necessary. 

The  use  of  the  Dremo  for  direct  measurement  of  image  luminosity, 
involves  merely  a  change  in  the  manner  of  operating  the  meter,  and 
requires  no  alteration  of  the  structure  of  the  instrument.  It  is  necessary, 
however,  to  recalibrate  the  meter  because  the  F/  scale  is  no  longer  usable, 
nor  significant,  in  direct  measurement.  A  new  reading  point  for  expo¬ 
sure  time  must  be  located  on  the  outer  dial. 

The  first  requirement  in  recalibrating  the  meter  is  to  establish  a  few 
standards.  These  standards  are  images,  of  a  few  representative  speci¬ 
mens,  whose  actinic  properties  have  been  tested  by  graduated  trial 
exposures.  Three  or  more  specimens  having  as  little  color  as  possible 
should  be  chosen  to  represent  the  objects.  The  negatives  of  the  gradu¬ 
ated  trial  exposures  should  be  developed  under  strictly  standard  condi¬ 
tions.  The  accuracy  of  the  calibration  process  could  be  increased  by 
making  trial  exposures  on  emulsions  of  two  different  speeds,  but  ordi¬ 
narily  practice  on  one  emulsion  is  entirely  sufficient.  Obviously,  these 
trial  exposures  on  any  one  kind  of  plate  should  be  limited  to  one  batch, 
as  different  batches  of  the  same  kind  of  emulsion  differ  somewhat  in 
sensitivity  and  speed. 

The  second  phase  of  the  process  consists  of  the  making  and  recording 
of  trial  measurements  of  each  standard  image,  by  means  of  the  exposure 
meter.  The  average  of  the  measurements  on  each  standard  should  be 
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computed,  and  saved  for  future  comparison  with  the  correct  exposure. 
It  is  important  that  each  of  the  standard  images  be  exactly  the  same,  in 
so  far  as  practicable,  for  both  the  measurements  by  the  meter  and  the 
trial  negative;  accordingly,  one  should  make  both  measurements  of  the 
image  in  immediate  succession  without  permitting  the  slightest,  inter¬ 
vening  change  in  the  position  of  the  object,  or  adjustments  of  the  ap¬ 
paratus.  A  source  of  trouble  exists  where  the  electric  current  fluctuates 
greatly,  but  in  most  places  the  fluctuations  are  more  or  less  imperceptible, 
and  may  be  disregarded. 

In  making  these  measurements  the  meter  is  operated  in  the  usual 
way,  except  that  its  objective  is  placed  against  the  ground  glass,  and 
over  the  particular  part  of  the  image  which  is  to  serve  as  the  standard. 
The  outer  dial  must  previously  have  been  set  to  accord  with  the  speed 
of  the  plate  that  is  being  used.  Inasmuch  as  the  F/  scale  is  no  longer 
useful,  an  arbitrary  point  must  be  chosen  against  which  the  exposure 
time  is  read.  F/2  is  the  most  appropriate  point  for  this  purpose.  Three 
or  more  measurements  of  each  standard  object  should  be  made  with  the 
meter  to  prevent  large  mistakes. 

As  soon  as  the  correct  exposures  for  the  standards  have  been  deter¬ 
mined,  the  location  of  a  permanent  reading  point  on  the  outer  dial  may 
be  found.  This  is  accomplished  by  comparing  the  readings  that  were 
taken  against  F/2  with  the  correct  times  of  exposure.  To  do  this  it  is 
easier  to  work  with  one  standard  at  a  time.  The  inner  dial  should  be 
turned  to  such  position  that  the  mean  time  of  the  trial  measurements  for 
the  particular  image  stands  at  F/2,  its  former  position  for  that  standard; 
then  locate  on  the  inner  dial  the  place  of  the  proper  exposure.  At  the 
corresponding  position  on  the  outer  dial,  make  a  faint  scratch  to  record 
the  position.  Repeat  this  process  for  each  standard.  When  completed, 
the  mean  position  as  indicated  by  the  faint  sciatches  should  be  taken  as 
the  permanent  reading  point,  and  should  be  indicated  by  a  distinct  mark 
of  some  sort.  This  reading  point  will  probably  fall  near  F/2.  This 
completes  the  calibration  process.  The  reading  point,  once  each  person 
has  established  it  for  himself,  will  serve  as  well  for  use  on  one  kind  of 
camera  as  on  another. 

It  is  important  that  each  individual  calibrate  the  meter  for  himself, 
as  individual  variations  in  the  manipulation  of  the  instrument  may  re¬ 
quire  a  different  reading  point  for  each  person.  At  any  rate,  the  experi¬ 
ence  of  calibrating  a  meter  is  worth  while  in  itself. 
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A  special  difficulty  arises  when  it  is  necessary  to  measure  very  dim 
images.  In  such  cases,  I  frequently  resort  to  a  scheme  of  taking  the 
reading  with  the  dial  set  at  a  plate  speed  of  known,  and  much  faster, 
rating  than  the  one  being  used.  The  plate  speed  factor  is  easy  to  apply 
to  the  reading  for  the  final  determination.  By  this  scheme,  the  meter  is 
operated  with  the  more  diaphanous  portions  of  the  graded  extinction 
screen  in  position. 

When  using  the  Dremo  or  a  similar  instrument  as  a  direct  meter,  it  is 
generally  best  to  withdraw  any  color  filters  that  are  being  used,  and  make 
the  measurement  in  white  light.  The  filter  factor  is  simple  and  easy  to 
apply  to  the  measurement  obtained  in  white  light. 

In  using  this  particular  meter  against  the  ground  glass,  I  experience 
very  little  difference  between  measurements  that  are  taken  on  the 
frosted  area,  and  those  on  the  transparent  patch  (made  by  cementing  a 
glass  coverslip  on  the  ground  glass  by  means  of  Canada  balsam).  It 
would  be  necessary  to  know,  however,  in  operating  a  more  accurate 
meter,  covering  a  smaller  field,  the  nature  of  this  ground  glass  factor. 
The  problem  is  not  as  simple  as  it  seems. 

It  is  possible  that  one  or  two  other  makes  of  meters  would  work  satis¬ 
factorily  for  direct  measurement.  The  Heyde,  for  instance,  has  possi¬ 
bilities.  Most  meters  are  ruled  out  because  their  apertures  are  too 
large  for  this  particular  kind  of  use. 

ADDENDUM 

Since  the  writing  of  this  paper,  an  interesting  article®  by  Gross  and 
Johnson  has  appeared  in  which  a  detailed  description  of  the  construction, 
and  use,  of  a  photoelectric  exposure  meter  is  presented. 

Recently,  Mr.  Lohman  has  made  some  trials  of  a  well  known  make  of 
electric  exposure  meter,  in  the  photomicrographic  laboratory  of  the 
United  States  Geological  Survey.  It  was  discovered  that  the  sensitivity 
of  this  meter  was  insufficient,  except  w'hen  an  arc  lamp  was  used.  It  is 
probable  that  this  difficulty  may  be  overcome.  A  second  shortcoming 
certainly  can  be  eliminated,  by  reshaping  the  housing  of  the  meter,  in 
such  way  that  a  very  inexpensive  lens  of  most  modest  corrections,  and 
short  focal  length,  can  be  employed  to  project  a  small  area  (2  to  4  mm. 
diameter)  of  the  image  over  the  whole  of  the  sensitive  area  of  the  cell. 

*  L.  Gross  and  C.  A.  Johnson,  \  photoelectric  exposure  meter  for  photomicrography: 
Journal  of  the  Biological  Photographic  .Association,  vol.  1,  p.  172,  1933. 
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PHOTOGRAPHIC  TECHNIC,  NEW  PROCESSES  AND 
EQUIPMENT 

F.  R.  H.\RDING 

From  the  Department  of  Photography,  Children's  Hospital,  Boston,  Massachusetts 
A  NOTE  ON  THE  DESENSITIZING  OF  COLOR  PLATES 

Mr.  James  Saunders  of  the  Department  of  Photography,  Southern  Pacific  General 
Hospital  in  San  Francisco  quotes  from  an  article  in  a  recent  issue  of  Camera  Craft 
as  follows: 

“Immerse  plate  in  total  darkness  in  the  following  developer  for  approximately  one 
minute;  turn  on  yellow  light  and  complete  development. 

Sodium  Hydrosulfite .  10.0  g. 

Potassium  Bromide .  3.5  g. 

Sodium  Bisulfite . 16.5  g. 

“Dissolve  in  cold  water  (65-70°F)  to  make  250  cc.  Developer  should  be  mixed 
fresh  as  it  does  not  keep  in  solution  for  more  than  2-3  hours.  Chemicals  may  be 
mixed  dry,  however,  and,  if  properly  stoppered  against  moisture,  will  keep  for  many 
months.  It  is  readily  soluble  in  cold  water.  Initial  appearance  of  image  is  slower 
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than  M.  Q.  but  density  builds  up  rapidly  giving  an  average  developing  time  of  3^-4 
minutes  @  68°F  for  normal  exposure.  However,  with  bright  yellow  light,  develop¬ 
ment  can  be  easily  followed  and  stopped  when  desired  end-point  is  reached.  There  is 
a  noticeable  absence  of  frilling  with  Autochromes  and  Filmcolor.  According  to  the 
British  Journal  this  developer  was  first  suggested  by  Lumiere  Freres  for  use  with 
Autochromes  and  marketed  in  France  under  the  name  of  Hydros.  Its  lack  of  popu¬ 
larity  may  be  due  to  the  odor  of  the  gases  evolved  which  are  sulfurous  and  a  little 
distasteful.  It  is  worth  a  tryout,  though.  Sidney  H  March.” 

Mr.  Saunders  comments  as  follows: 

“This  method  was  given  a  trial  in  our  Photographic  Department  and  pleasing 
results  were  obtained.  Old  Agfa  Color  plates  dated  “dev.  before  Mch  ’31”  gave  very 
good  positives  with  no  extra  exposure. 

“As  color  plates  are  being  used  extensively  in  biological  work  the  above  article  is 
presented  with  the  hope  that  it  may  be  of  some  value  to  the  many  users  of  these  plates. 
One  can  see  the  development  of  the  plate  and  should  a  slight  error  have  been  made  in 
the  exposure,  this  can  be  corrected  during  development. 

“Mr.  March  states  its  lack  of  popularity  may  be  due  to  the  odor  of  gases.  This 
may  be  true  for  the  artistic  photographer,  but  the  Pathological  or  Chemical  Laboratory 
technician  will  have  no  objection  to  these  mild  sulfurous  odors.” 

BELL  &  HOWELL  ESTABLISHES  16  MM.  SOUND  FILM  RENTAL  LIBRARY 

Bell  &  Howell  Company  announces  the  establishment  of  a  16  mm.  sound-on-film 
rental  library  with  branches  already  opened  in  various  key  cities  of  the  country. 

A  prime  aim  of  the  library  management  is  that  the  subjects  shall  be  both  inter¬ 
esting  and  absolutely  clean.  Each  picture,  before  being  chosen  for  the  library,  is 
viewed  by  a  screening  committee  which  requires  that  it  must  first  of  all  be  genuinely 
high  grade.  It  has  been  found  that  the  rental  market  includes  lodges,  luncheon  clubs, 
women’s  clubs,  schools,  parent- teacher  associations,  churches,  and  home  gatherings; 
and  the  requirements  of  such  groups  are  kept  definitely  in  mind  by  the  committee 
in  making  their  selections. 

Fully  a  hundred  400-foot  reels  from  Educational  Film  Corporation  and  other  pro¬ 
ducers  are  now  available  in  the  library.  In  addition  to  such  popular  informative 
pictures  as  “Krakatoa,”  spectacular  submarine  volcano  three-reeler,  is  the  Erpi  edu¬ 
cational  series  with  subjects  on  acoustics,  energy,  etc.;  also  beautiful  presentations  of 
outstanding  operas,  including  “Carmen,”  “Faust,”  and  “Martha”,  a  fine  array  of 
travel  subjects;  rollicking  comedies;  and  a  large  variety  of  well-selected  miscellanies. 

Prominent  in  the  library  listings  will  be  what  is  called  a  series  of  Feature  Lecture 
Films,  including  five  subjects  in  which  the  voice  of  the  well-known  explorer.  Rev. 
Bernard  Hubbard,  will  be  heard  describing  his  Popular  Alaskan  pictures.  In  this 
same  series  the  voice  of  A.  M,  Bailey,  director  of  The  Chicago  Academy  of  Sciences, 
will  be  heard  in  an  interesting  running  commentary  of  his  movies  of  “Wild  Life  Over 
the  Gulf  of  Mexico”;  also  in  a  similar  manner,  Richard  Finnic,  the  dashing  young 
Arctic  adventurer,  will  describe  his  popular  picture  “Among  the  Igloo  Dwellers.” 
Major  Sawders  will  likewise  be  heard  accompanying  his  “Republics  in  the  Clouds” — 
a  really  remarkable  motion  picture  of  the  little  known  countries  of  Bolivia,  Peru, 
and  Ecuador. 

The  exact  name  of  the  library  is  the  Bell  &  Howell  h'ilmosound  Rental  Library. 
H.  .\.  Spanuth,  who  helped  build  up  the  company’s  silent  film  library,  is  in  active 
charge.  Already  branch  libraries  have  been  established  in  Altoona,  Pa.;  Denver, 
Washington,  D.  C.;  Wilmington,  Delaware;  Baltimore;  New  York;  Philadelphia; 
Providence,  Rhode  Island;  Chicago;  San  Francisco;  and  Hollywood. 


Association  News 


News  of  the  Association's  activities  is  of  vital  import  to  every  member  and 
it  is  our  intention  to  publish  in  this  section,  items  that  are  of  interest  to  all. 
The  success  of  Association  News  is  dependent  largely  upon  ti  e  members. 
News  of  members,  as  to  the  work  they  are  doing — 
the  papers  they  are  writing — the  exhibits  they 
make — not  news  d  la  Winchell,  but  enough  to 
show  that  members  are  up  and  doing  is  desirable. 

W rite  the  facts  to  us  and  we  will  do  the  rest.  Photo¬ 
graphs  of  members  and  their  activities  are  welcome. 

Convention  news  and  photographic  exhibition  in¬ 
formation  of  interest  to  the  biological  photographer,  will  be  published. 
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THE  1934  CONVENTION 

The  Annual  Convention  of  the  Biological  Photographic  Association  will  be  held 
in  New  York  City,  September  13,  14  and  15.  The  program  as  tentatively  arranged 
by  Mr.  Louis  Schmidt,  Chairman  of  the  Program  Committee,  contains  many  papers 
which  should  be  of  interest  to  all.  A  few  of  the  titles  are  as  follows: 

Lumiere  Color  Photomicrography.  By  Francis  Carter  Wood,  M.D.,  Director  of 
Crocker  Laboratory  for  Cancer  Research,  Columbia  University,  New’  York  City. 
The  Importance  of  the  Direction  of  Light  in  Photographing  Bacterial  Colonies  in  Low 
Magnification.  By  Louis  Schmidt,  Director,  Department  of  Photography,  Rocke¬ 
feller  Institute,  New  York  City. 

The  Scope  of  Medical  Photography  at  the  Mayo  Clinic.  By  L.  A.  Julin,  Director, 
Department  of  Photography,  Mayo  Clinic,  Rochester,  Minn. 

Infra-Red  Photography  in  Medicine.  By  Leo  C.  Massopust,  Director,  Department  of 
Art  &  Photography,  Marquette  Univ.  School  of  Medicine,  Milwaukee,  Wisconsin. 
A  Survey  of  Infra-Red  Photography.  By  Dr.  Walter  Clark,  Kodak  Research  Labora¬ 
tories,  Rochester,  New  York. 

Photomacrography  and  Photomicrography  of  the  Biological  Object  in  Reflected  Light. 

By  H.  Z.  Zieler,  Lecturer,  Polyclinic  Institute,  Brooklyn,  New  York. 

The  Preparation  of  Illustrations  for  Halftone  and  Zinc  Engraving.  By  Arthur  W. 
Fuchs,  Medical  Division,  Eastman  Kodak  Company,  Rochester,  New  York. 

Several  Round  Table  discussions  will  be  held  during  the  session  wherein  a  number 
of  problems  pertinent  to  the  clinical  photographer’s  routine  work  will  be  discussed 
thoroughly.  Be  sure  and  bring  your  pet  problems,  or  answers,  and  have  them 
thrashed  out. 
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Headquarters  of  the  Convention  will  be  the  Hotel  Brevoort  where  the  Exhibits 
and  Banquet  will  be  held.  Your  best  “bib  and  tucker”  should  grace  the  Banquet 
which  will  take  place  Friday  evening,  September  14. 

*  *  *  * 

Do  not  fail  to  attend  the  Convention  as  a  most  unusual  program  is  being  formulated 
for  your  benefit.  If  you  have  a  paper  to  present,  notify  Mr.  Louis  Schmidt,  Chair¬ 
man  of  the  Program  Committee,  Department  of  Photography,  Rockefeller  Institute 
for  Medical  Research,  New  York  City.  If  you  haven’t  one  to  present,  come  and 
discuss  the  many  subjects  which  will  be  brought  to  your  attention  in  the  meeting. 
If  there  are  any  phases  of  photography  which  you  would  like  to  have  discussed,  write 
Mr.  Schmidt  and  he  will  strive  to  satisfy  your  wishes  at  the  Round  Table. 

](c  :|c  :4c  :4c 

A  movement  was  started  about  a  year  ago  by  a  group  of  pictorialists  and  com¬ 
mercial  photographers  located  in  several  parts  of  this  country  to  found  a  national 
society  which  would  serve  to  unify  the  interests  of  various  individuals,  clubs,  and 
industries  related  to  photography.  Last  Fall  the  Photographic  Society  of  America 
was  launched  by  absorbing  the  Associated  Camera  Clubs  of  America  comprising 
over  60  of  the  principal  clubs  of  this  country.  Work  is  now'  under  way  on  a  new’ 
Constitution  and  By-Laws. 

One  of  the  objectives  of  the  society  is  the  publication  of  a  high  quality  journal 
which  would  permit  the  publication  of  the  more  strictly  technical  photographic 
articles  that  are  now  sent  to  other  societies  for  publication. 

It  is  important  in  the  formative  stage  of  this  society  that  the  technicians  should  be 
well  represented  and  have  a  voice  in  the  future  plans.  About  one  thousand  names 
have  been  secured  by  the  National  Organization  Committee  of  which  approximately 
100  represent  technicians.  The  purpose  of  this  notice  is  to  call  the  attention  of  other 
technical  workers  to  the  new  organization  and  to  urge  the  support  of  all  who  are 
interested  in  the  success  of  this  society.  The  registration  fee  is  one  dollar  and  annual 
dues  five  dollars.  Enquiries  should  be  addressed  to  the  secretary,  Mr.  B.  H.  Chatto, 
1300  Milton  Ave.,  Pittsburgh,  Pa. 

4c  ^  4c  :4c 

An  organization  meeting  of  the  Chicago  Chapter  of  the  Biological  Photographic 
Association  was  held  June  5,  1934,  at  the  Fort  Dearborn  Camera  Club.  At  this 
meeting,  Mr.  Leo  C.  Massopust  of  Marquette  University  School  of  Medicine,  Mil¬ 
waukee,  Wisconsin,  presented  an  illustrated  paper,  Infra-Red  Photography  in  Medicine. 
Mr.  Massopust  has  been  working  intensively  respecting  the  application  of  infra-red 
sensitive  materials  in  the  photography  of  pathological  specimens,  histological  sections 
and  skin  lesions.  Mr.  Loren  E.  Tutell,  Photographer  at  the  Shedd  Aquarium,  also 
gave  an  illustrated  paper  on  marine  photography. 

After  the  scientific  program,  the  following  officers  of  the  Chapter  were  elected; 

Chairman:  William  Martenson,  Chicago  Tuberculosis  Sanatorium,  Chicago, 
Illinois. 

Vice  Chairman:  Ralph  P.  Creer,  Hines,  Illinois. 

Secretary  and  Treasurer:  Loren  E.  Tutell,  Shedd  Aquarium,  Chicago,  Illinois. 
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'I'hese  oflicers  represent  the  executive  board  and  are  to  arrange  future  programs. 
Among  those  present  at  this,  the  first  meeting,  were  Dr.  Max  Thorek,  the  noted  pic- 
torialist,  William  F.  Kruse  of  the  Industrial  Division  of  the  Bell-Howell  Company, 
and  Drs.  Louis  Tint  and  John  W.  Turner  of  the  Tumor  Clinic,  U.  S.  Veterans  Hospital, 
Hines,  Illinois. 


*  *  *  * 

Mr.  Ralph  P.  Creer  spoke  before  the  American  Society  of  X-ray  Technicians  at 
their  .Annual  Meeting  in  Milwaukee,  Wisconsin,  May  23,  on  the  subject,  Clinical 
Phctography  and  the  Radiographer.  Several  members  of  the  .Association  also  attended 
this  meeting. 

:|e  4c  ]|E 

Mr.  Jean  Kieffer,  Supervisor  of  Laboratories,  Norwich  State  Tuberculosis  Sana¬ 
torium,  recently  spoke  before  the  Rotary  Club  of  New  London,  Conn.  His  subject 
was  Photography  in  Science  and  Medicine  and  treated  of  the  more  interesting  and 
spectacular  uses  of  photography  in  industry,  medicine  and  radiology.  The  lecture 
was  illustrated  with  Finlay  Lantern  Slides.  Mr.  Kieffer  also  spoke  recently  before 
the  Association  of  Technicians  of  Rhode  I  stand  on  The  Variability  of  the  Tubercle  Bacillus. 
The  talk  was  illustrated  with  lantern  slides  showing  colony  types  and  morphological 
changes.  Many  Finlay  color  lantern  slides  were  used  to  illustrate  the  subject  matter. 
Jean  Kieffer  has  the  happy  faculty  of  making  his  talks  interesting  as  he  is  a  biological 
scientific  photographer  whose  voluble  speech  sparkles  with  Latin  intensity  and  earnest¬ 
ness  when  he  describes  his  fine  photographic  work  in  which  he  takes  great  pride. 

It.  *  *  * 

Dr.  Oscar  Richards  has  been  summering  at  the  Tortugas  Laboratory  located 
among  the  islands  south  of  Cuba.  We  were  not  informed  whether  this  laboratory 
is  situated  in  the  dry  or  wet  Tortugas,  but  it  is  presumed  Dr.  Richards  probably 
chose  the  wet.  He  is  garnering  marine  specimens  for  intensive  physiological  and 
anatomical  study.  No  doubt  he  is  most  interested  in  specimens  which  are  anatom¬ 
ically  unlike  those  found  on  the  beach  at  Miami  although  their  physiological  habits 
might,  in  a  measure,  be  deemed  identical. 

*  *  *  * 

Miss  Lois  E.  Waterman  recently  joined  the  photographic  department  of  the  Nor¬ 
wich  State  Tuberculosis  Sanatorium,  Norwich,  Conn.,  after  completing  a  photo¬ 
graphic  course  at  the  Clarence  H.  White  School  in  New  York  City. 

NINTH  INTERNATIONAL  CONGRESS  OF  SCIENTIFIC  AND  APPLIED  PHOTOGRAPHY,  PARIS, 

JULY  7-13,  1935 

I'he  first  International  Congress  of  Photography  was  held  in  Paris  in  1889.  Since 
that  time  meetings  have  been  held  at  intervals  of  three  to  five  years,  excluding  the 
four-year  war  period,  in  Liege,  Brussels,  London,  and  Dresden,  in  addition  to  Paris. 

The  next  Congress,  the  Ninth,  will  be  held  again  in  Paris  next  year,  1935,  from 
Sunday,  July  7,  to  Saturday,  July  13.  The  meetings  will  be  held  in  the  rooms  of 
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the  Societe  Frangaise  de  Photographie  et  de  Cinematographie,  51  rue  de  Clichy, 
Paris  (IX«). 

The  Ninth  Congress  will  be  organized  on  lines  similar  to  those  of  previous  con¬ 
gresses.  The  active  organization  will  be  in  the  hands  of  a  French  Committee  con¬ 
sisting  of  representatives  of  many  of  the  scientific,  photographic,  and  allied  societies 
of  France,  and  headed  by  the  French  Photographic  Society.  The  arrangements  in 
other  countries  are  made  by  the  local  National  Committees.  These  committees 
have  been  established  in  many  countries  to  deal  with  the  proposals  and  recommenda¬ 
tions  of  the  congresses,  to  present  material  to  the  congresses  for  international  con¬ 
sideration,  to  arrange  for  a  series  of  first-class  papers  on  appropriate  photographic 
subjects  to  be  submitted  to  the  congresses,  and  so  on. 

The  Secretary  of  the  American  Committee  is  Dr.  Walter  Clark,  Research  Labora¬ 
tories,  Eastman  Kodak  Co.,  Rochester,  N.  Y.  There  are  two  Sub-committees  in 
this  country,  dealing  respectively  with  Sensitometric  Standardization  and  Motion 
Picture  Standards. 

Sections.  The  Ninth  Congress  will  be  divided  into  several  Sections,  concerned  with : 

la.  Latent  Image. 

lb.  Sensitive  materials  and  their  manipulation. 

lc.  Sensitometry  and  photographic  photometry. 

2.  Cinematography;  general  considerations,  sound  on  film,  standardization. 

3.  Scientific  and  technical  applications  of  photography  and  cinematography. 

4.  History  of  photography,  documentation  and  bibliography;  photographic 

instruction;  pictorial  photography. 

Among  the  subjects  about  which  there  will  undoubtedly  be  lively  discussion  will 
be  the  standardization  of  methods  for  the  determination  of  speeds  of  negative  materials, 
and  the  standardization  of  the  dimensions  of  sub-standard  motion  picture  film  for 
sound-on-film  purposes. 

Membership.  The  Congress  will  include  the  following  classes  of  Member:  Founder 
Members  (minimum  subscription  1000  French  francs);  Subscribing  Members  (mini¬ 
mum  300  frs.);  Active  Members  (125  frs.);  Associate  Members  (25  frs.). 

With  the  exception  of  the  Associate  Members,  all  the  members  attending  the 
Congress  will  receive,  at  the  Congress  Secretary’s  office,  the  texts  of  all  Communica¬ 
tions  and  Reports,  as  well  as  resumes  of  these  texts  in  various  languages.  They  will 
eventually  receive  the  volume  of  Proceedings. 

Papers.  Reports  and  papers  submitted  to  the  Congress  from  the  United  States 
should  be  sent  in  duplicate  to  the  Secretary  of  the  American  National  Committee  by 
February  1,  1935,  so  that  he  can  have  them  in  the  hands  of  the  General  Secretary 
by  March  1,  1935.  Only  in  these  circumstances  can  they  be  translated  and  dis¬ 
tributed. 

Reports  and  resumes  can  only  be  given  to  Members  attending  the  Congress  if 
their  subscriptions  have  reached  the  Societe  Frangaise  de  Photographie  et  de  Cinemato¬ 
graphie  by  June  1,  1935. 

Languages.  Discussions  will  be  held  in  one  of  the  following  languages:  English, 
French,  German.  Authors  should  write  their  texts  where  possible  in  one  of  these 
languages. 
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Entertainments.  Entertainments,  visits  to  factories,  and  scientific  institutions, 
excursions,  and  a  banquet  will  be  organized,  and  all  Members  of  the  Congress  will 
be  able  to  attend.  For  Associate  Members,  a  Committee  of  Ladies  will  organize 
tours  in  Paris  and  the  surroundings,  and  visits  to  buildings  of  interest,  during  the 
Sessions  of  the  Congress. 

Information.  For  further  information  about  the  Congress,  application  should  be 
made  to  the  Secretary  of  the  American  National  Committee,  Dr.  Walter  Clark, 
Research  Laboratory,  Eastman  Kodak  Company,  Rochester,  New  York. 

Arthur  W.  Fuchs. 


Book  Review 

All  books  or  articles  to  be  reviewed  must  be  sent  to  Mr.  C.  B.  Neblette,  care 
Eastman  Kodak  Co.,  Rochester,  N.  Y. 

Movie  Making  Made  Easy.  William  J.  Shannon.  Moorefield  &  Shannon,  Publish¬ 
ers,  Nutley,  N.  J.  Price,  $2.00. 

While  this  book  contains  a  chapter,  “Microscope  Movies,”  on  cine  photo-microgra¬ 
phy,  it  is  written  essentially  for  the  movie  maker.  The  author  is  quite  obviously 
more  at  home  when  writing  of  “things  to  do”  than  when  dealing  with  technical 
matters.  While  a  book  of  this  type  should  not  be  too  technical,  this  one  seems  super¬ 
ficial  in  treatment  and  poorly  conceived  in  regard  to  the  organization  of  the  material. 
While  one  interested  in  amateur  movie  making  will  doubtless  find  a  few  pointers  here 
and  there  which  will  be  of  value,  the  book  can  hardly  be  said  to  live  up  to  its  title  of 
“Movie  Making  Made  Easy”  since  the  interest  of  the  author  lies  more  in  such  matters 
as  trick  photography,  movie  clubs,  animated  cartoons,  aerial  cinematography,  color 
motion  pictures  etc.,  than  in  the  fundamentals  of  amateur  cinematography. 
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THE  PRESIDENT’S  ADDRESS  AT  THE  19S4  CONVENTION  OF 
THE  BIOLOGICAL  PHOTOGRAPHIC  ASSOCIATION 

In  spite  of  the  economic  situation,  the  past  year  has  been  a  very  success¬ 
ful  and  eventful  one  for  the  Biological  Photographic  Association.  The 
membership  has  been  increased  by  20  per  cent  over  last  year  making  a 
total  increase  of  400  per  cent  since  the  organization  of  our  society  in 
1931.  New  members  have  been  added  from  Holland,  Denmark  and 
Czechoslovakia. 

Inasmuch  as  the  membership  has  a  wide  distribution  throughout  this 
country,  the  organization  of  local  chapters  in  New  York  and  Chicago  w'as 
significant  in  the  history  of  the  society.  Cf  course  there  was  a  con¬ 
siderable  amount  of  work  involved  in  such  matters  as  arranging  a  pro¬ 
gram  and  sending  out  notices  in  connection  with  both  of  these  meetings. 
However,  as  far  as  Chicago  is  concerned,  I  can  truthfully  say  that  we 
were  more  than  repaid  for  our  efforts  by  the  wholehearted  and  enthu¬ 
siastic  spirit  of  the  meeting.  The  officers  and  members  of  the  Chicago 
group  are  especially  indebted  to  the  directors  of  the  Fort  Dearborn 
Camera  Club  who  kindly  e.xtended  to  us  the  use  of  their  club  rooms  for 
our  meetings. 

At  this  time  I  might  mention  that  there  has  been  a  feeling  on  the  part 
of  some  of  the  western  members  that  the  east  has  had  more  or  less  a 
monopoly  on  the  officers  and  directors.  That  situation  is  due  only  to 
the  fact  that  there  is  a  more  numerous  membership  in  the  east.  While 
the  Association  was  in  the  making  it  was  important  that  the  majority 
of  the  directors  be  situated  within  a  reasonable  radius  of  New  York. 
This  was  necessary  so  that  at  least  a  quorum  could  be  called  together  on 
short  notice  to  vote  on  important  matters  of  business.  With  the  increas- 
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ing  membership  in  the  midwest  it  is  only  fair  that  the  members  of  that 
region  should  share  in  the  offices  of  the  Society.  However,  a  member 
should  not  be  elected  to  office  entirely  on  the  basis  of  his  geographical 
location,  but  rather  on  the  basis  of  his  willingness  to  work  and  to  sacri¬ 
fice  some  of  his  time  for  the  advancement  of  the  Biological  Photographic 
Association.  The  organization  is  more  than  anxious  to  know  of  such 
people  and  I  am  sure  that  they  will  be  given  every  opportunity  to  help 
out  in  whatever  way  they  can.  Remember  that  we  are  a  young  and 
growing  organization  and  in  order  that  we  may  progress  smoothly  and 
efficiently  it  is  important  that  every  cog  in  the  wheel  should  function 
perfectly. 

I  stressed  the  importance  of  cooperation  last  year  at  this  time  and  the 
response  was  very  gratifying  indeed.  Please  do  not  leave  all  the  work 
for  “George”  to  do.  The  fact  that  you  are  not  a  member  of  the  pro¬ 
gram  committee  or  any  other  committee  is  no  reason  that  you  can  not 
and  should  not  send  in  suggestions,  or  offer  constructive  criticism.  The 
new  department  in  the  Journal  entitled  Association  News,  edited  by 
Arthur  W.  Fuchs  of  Rochester,  N.  Y.,  can  be  made  even  more  interesting 
if  the  members  would  take  the  time  to  write  him  regarding  bits  of  news 
which  would  be  of  general  interest  to  the  Association.  This  kind  of 
thing  lends  a  sort  of  personal  touch  to  the  Society  and  I  venture  to  say 
that  if  half  the  membership  sent  in  news  items  occasionally,  the  editor 
would  have  sufficient  material  for  a  very  interesting  and  valuable 
department. 

It  will  be  of  interest  to  you  to  know  that  since  the  last  annual  session 
the  board  of  directors  of  your  Association  voted  to  raise  the  price  of  the 
journal  to  non-members  from  S2  to  S3  per  year  beginning  with  volume  3. 

A  SURVEY  OF  PHOTOGRAPHIC  ILLUSTRATIONS  IN  MEDICAL 
PUBLICATIONS 

For  a  number  of  years  I  have  paid  particular  attention  to  the  illustra¬ 
tions  which  appear  in  textbooks  and  the  various  medical  journals.  It 
has  been  my  opinion  that,  generally  speaking,  the  standard  of  photo¬ 
graphic  illustrations  in  this  country  is  low.  This  impression  has  been 
verified  by  several  medical  illustrators  with  whom  I  have  discussed  this 
subject.  This  summer  I  reviewed  one  year’s  subscription  of  five  stand¬ 
ard  medical  journals  for  the  quality  of  the  photographs  illustrating  their 
articles.  These  journals  are  representative  of  the  average  medical 
periodical  published  in  this  country. 


president’s  address 


33 


The  year’s  subscriptions  which  I  reviewed  began  in  May,  193v3,  and 
ended  in  April,  19v34.  From  my  observation  of  a  total  of  3,600  photo¬ 
graphs  which  appeared  in  these  journals  I  compiled  the  following  sta¬ 
tistics:  864,  or  24  per  cent  of  the  illustrations  were  poor;  1,218,  or  v34  per 
cent  were  only  fair;  1,518,  or  42  per  cent  were  good  or  excellent. 

I  might  mention  that  on  looking  over  these  illustrations  I  took  into 
consideration  the  difficulty  of  photographing  certain  clinical  subjects 
and  the  usual  loss  of  detail  which  is  encountered  in  the  preparation  of 
cuts,  I  noticed  many  beautiful  photographs  of  roentgenograms.  How¬ 
ever,  I  feel  safe  in  saying  that,  in  general,  the  illustrations  showing  ro¬ 
entgenograms  had  the  poorest  average  of  the  various  types  of  photo¬ 
graphs  studied.  It  was  especially  interesting  and  gratifying  to  note 
that  articles  issued  from  institutions  in  which  members  of  the  Biological 
Photographic  Association  are  employed  were  illustrated  by  photo¬ 
graphs  of  a  decidedly  better  quality  and  invariably  fell  into  the  good  or 
excellent  class.  The  following  letter  was  sent  to  the  editors  of  journals 
which  were  reviewed: 

“I  am  gathering  statistics  regarding  the  quality  of  photographic 
illustrations  which  have  appeared  in  several  of  the  more  popular  medical 
journals  in  America,  and  I  would  appreciate  it  very  much  if  you  would 
advise  me  relative  to  your  policy  for  the  acceptance  of  prints  for 
publication. 

Do  you  refuse  to  accept  poor  photographs?  If  so,  it  would  be  of 
great  value  to  me  to  know  approximately  what  percentage  of  prints  are 
returned  to  the  author  on  this  account.” 

Each  reply  states  that  a  very  high  standard  was  maintained  and  often 
poor  prints  were  returned  or  the  negatives  were  requested  so  that  better 
prints  could  be  made.  Considering  the  efforts  on  the  part  of  the  editors 
to  publish  only  photographs  of  better  quality,  it  is  rather  discouraging 
to  note  that  only  42  per  cent  are  only  good  or  excellent.  I  fully  appre¬ 
ciate  the  fact  that  no  definite  conclusion  can  be  drawn  from  a  study  of 
one  year’s  subscription.  Nevertheless,  it  gives  us  a  fairly  good  idea  of 
the  type  of  photographs  which  appear  in  the  medical  journals.  If  a 
greater  number  of  photographs  had  been  examined,  the  percentage  may 
have  been  higher.  However,  when  informed  that  42  per  cent  oj  the  photo¬ 
graphs  were  rated  as  good  or  excellent,  a  well  known,  competent  Chicago 
illustrator  stated  that  I  could  not  have  been  very  critical. 

Let  us  consider  for  a  few  moments  some  of  the  reasons  why  the  illus¬ 
trations  are  of  a  low  standard: 
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First,  too  many  doctors  who  have  little  or  no  knowledge  of  the  prin¬ 
ciples  and  practices  of  photography  are  attempting  to  illustrate  their 
own  cases.  I  am  not  unmindful  of  the  splendid  work  being  done  by 
such  men  as  Dr.  Howard  Fox  of  New  York,  Dr.  E.  A.  Oliver  of  Chicago, 
Dr.  Jacob  Sarinoff  of  Long  Island,  Dr.  Charles  Martin  of  Texas  (a 
member  of  the  Biological  Photographic  Association),  and  my  friend. 
Dr.  Snow  Miller,  former  professor  of  anatomy  at  the  University  of 
Wisconsin,  and  others.  Unfortunately  these  men  are  in  the  minority. 

I  recently  visited  a  physician  who  has  been  working  for  a  number  of 
years  with  a  very  expensive  5x7  camera,  tripod,  ample  artificial  lights 
and  a  special  view  box  for  copying  roentgenograms.  I  watched  him 
work  for  several  hours  and  soon  learned  that  he  knew  practically  nothing 
about  exposure.  If  there  was  an  image  of  any  kind  on  the  film  it  was 
considered  a  successful  picture.  Par  speed  portrait  film  was  the  only 
film  he  had  heard  of,  so  it  was  used  for  everything  from  copying  line 
drawings  to  making  a  photomicrograph.  Every  negative  was  printed 
on  Azo  F  No.  2  paper.  As  he  ran  across  interesting  roentgenograms 
they  were  set  up  in  his  view  box  and  photographed.  Very  often  a 
period  of  weeks  would  elapse,  and  as  many  as  twenty-five  exposures 
would  be  made  before  they  were  taken  into  the  dark  room  where  they 
were  all  developed  for  five  minutes  in  an  X-ray  developer  of  several 
month’s  standing.  Never  was  a  photograph  repeated  as  long  as  the 
silver  salts  had  been  effected  by  light.  Is  it  any  wonder  then  that  the 
percentage  of  good  illustrations  in  medical  publications  of  the  United 
States  is  very  low? 

If  I  were  to  make  the  statement  that  the  duties  and  responsibilities 
of  a  physician  are  enough  to  occupy  his  time  and  he  should  leave  photog¬ 
raphy  to  one  who  is  especially  trained,  I  would  be  accused  of  seeking  to 
further  my  own  interests.  At  any  rate,  I  may  say  emphatically  that  if 
medical  men  want  to  do  this  sort  of  work,  they  should  take  the  time  to 
learn  to  do  it  properly.  Good  medical  photography  is  not  a  “snap  snap” 
proposition.  It  requires  more  than  a  clinical  camera  outfit.  A  broad 
knowledge  of  photography  plus  the  skill  to  apply  this  information  to 
biological  subjects  is  most  essential.  So  far  as  helping  to  overcome  this 
condition  I  would  suggest  that  whenever  possible  members  of  the 
Biological  Photographic  Association  offer  courses  of  instruction  to  groups 
of  medical  men  w'ho  are  especially  interested  in  our  work.  Such  oppor¬ 
tunities  present  themselves  particularly  in  medical  schools  and  large 
hospitals. 
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During  my  last  two  or  three  years  in  the  photographic  department  of 
the  Yale  Medical  School,  courses  in  clinical  photography  were  given  to 
the  internes  in  pathology  each  winter  and  they  proved  highly  successful. 
Similar  courses  have  been  carried  on  at  the  Veterans’  Administration 
Facility,  Hines,  Illinois. 

You  will  find  that  two  or  three  out  of  a  group  of  twelve  will  make  it  a 
point  to  remember  everything  they  have  learned  and  carry  that  knowl¬ 
edge  into  their  work.  The  remainder  of  the  class,  however,  will  under¬ 
stand  that  good  clinical  photography  is  not  a  simffie  matter  and  they 
will  realize  that  just  the  snapping  of  the  shutter  of  any  cam^era  will  never 
do.  If  nothing  else,  such  students  should  be  taught  to  know  and 
appreciate  the  difference  between  a  good  clinical  photograph  and  a 
poor  one,  so  that  in  the  future  they  will  be  able  to  choose  more  intelli¬ 
gently  the  prints  which  are  to  be  used  to  illustrate  their  work;  and  last 
but  by  no  means  least,  it  will  help  them  to  realize  the  importance  of  m.ore 
careful  preparation  of  their  material  for  photography. 

I  am  of  the  opinion  that  the  average  physician  should  be  more  critical 
regarding  the  photographs  which  are  to  illustrate  an  article  into  which 
he  has  put  long  hours  of  exacting  work.  If  he  could  only  realize  how 
much  an  article,  lecture  or  textbook  is  enhanced  by  perfect  photographs, 
I  am  sure  he  would  become  much  more  particular  and  as  a  result  the 
biological  photographer  would  be  always  on  the  alert  to  treat  each  sub¬ 
ject  as  best  he  knew  how. 

So  that  medical  men  might  have  an  opportunity  to  see  the  possi¬ 
bility  of  biological  photography,  and  in  order  that  they  might  be  kept  in 
touch  with  the  progress  made  in  this  field  from  year  to  year,  it  occurred 
to  me  that  it  would  be  a  splendid  idea  for  the  Association  to  sponsor  an 
exhibit  at  the  annual  sessions  of  the  American  Medical  Association. 
The  exhibit  would  be  made  up  of  a  few  photographs  representing  every 
phase  of  our  work.  In  addition  to  the  more  general  photographs  such 
as  those  of  patients,  gross  specimens  and  roentgenograms,  the  exhibit 
should  include  photomicrographs,  photographs  of  bacterial  colonies,  also 
photographs  of  portions  of  the  anatomy  which  are  generally  considered 
difficult  to  make,  such  as  the  inside  of  the  mouth,  uterine  cervix,  ear 
and  close-up  views  of  the  eye.  Natural  color  pictures  made  by  various 
processes  and  possibly  motion  pictures  might  also  be  included.  Much 
of  this  material  can  be  obtained  from  our  own  print  e.xhibit. 

After  a  conference  with  Dr.  T.  G.  Hull,  director  of  the  exhibits  for 
the  American  Medical  Association,  a  letter  was  sent  to  him  suggesting 
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that  the  idea  be  presented  to  the  exhibit  committee.  I  have  been  ad¬ 
vised  that  the  committee  on  scientific  exhibits  does  not  request  indi¬ 
viduals  or  organizations  to  exhibit,  but  rather  to  make  application  for 
space.  After  the  applications  have  closed  sometime  in  February,  each 
application  is  considered  on  its  individual  merits.  It  is  impossible  to 
state  beforehand  whether  or  not  an  application  will  be  accepted,  but  if 
the  material  is  worth  while  and  timely,  there  is  little  doubt  but  that  the 
committee  will  look  upon  it  with  favor.  An  application  for  space  will  be 
sent  to  the  Biological  Photographic  Association  within  the  next  month 
or  two.  If  it  is  in  accordance  with  the  wishes  of  the  Association,  I  would 
suggest  that  a  committee  be  appointed  to  go  more  deeply  into  the  matter. 

Another  reason  for  the  poor  quality  of  the  pictures  that  are  seen  in 
medical  journals  is  the  fact  that  in  many  institutions  it  is  assumed  that 
because  the  x-ray  technician  deals  with  light,  films  and  developers  he 
naturally  has  all  the  qualifications  of  an  expert  clinical  photographer. 
It  was  with  this  idea  in  mind  that  I  gave  an  illustrated  lecture  in  Mil¬ 
waukee  at  the  annual  meeting  of  the  Society  of  x-ray  Technicians  on 
the  subject  of  “Clinical  Photography  and  the  Radiographer.”  It  was 
my  aim  to  show  the  members  of  the  society  in  a  limited  amount  of 
time  some  of  the  better  methods  of  photographing  patients,  jiathologic 
specimens  and  roentgenograms.  We  have  in  out  Association  men  who 
are  skilled  experts  in  both  x-ray  work  and  biologic  photography.  How¬ 
ever,  you  will  find  that  this  is  an  exception  rather  than  the  rule. 

How  many  times  have  you  said  to  yourself,  “Oh,  this  is  good  enough 
or  this  is  only  a  record  shot  and  it  will  pass.”  This  is  only  one  more 
reason  why  the  standard  of  illustrations  is  low.  While  at  Yale  I  made 
what  I  understood  to  be  just  a  group  of  record  shots  of  some  rather 
difficult  subjects.  The  professor  had  such  good  clinical  results  that  he 
decided  to  publish  a  book  on  the  subject.  I  hesitate  to  mention  the 
title  of  the  book  for  fear  that  you  will  look  over  the  illustrations  and 
promptly  oust  me  from  our  society.  To  make  matters  worse,  the  author 
went  out  of  his  way  to  thank  me  in  his  preface. 

As  far  as  I  know,  Mr.  Carl  D.  Clarke,  editor  of  our  Journal,  was  the 
first  to  mention  the  possibilities  of  a  school  in  which  one  could  receive 
special  training  in  biologic  photography.  If  such  an  idea  could  be 
worked  out  satisfactorily,  there  is  no  doubt  but  that  it  would  be  a 
great  step  forward,  and  as  a  result,  photographic  illustrations  would  be 
considerably  improved. 
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We,  as  members  of  the  B,  P.  A.  should  make  every  effort  to  maintain 
a  high  standard  in  our  work  and  make  every  photograph  a  perfect  one 
in  every  respect.  Take  care  in  making  your  pictures,  the  result  will 
surprise  and  please  you. 

Let  us  launch  a  rigid  and  endless  campaign  to  improve  the  general  run 
of  medical  illustrations  in  this  country.  Whether  it  be  in  the  form  of 
lending  instruction  to  those  who  are  interested  or  checking  up  on  our 
own  work  every  once  in  a  while,  let  us  do  it  and  do  it  well.  Remember 
that  the  object  of  the  Biological  Photographic  Association  is  to  further 
the  study  of  photography  in  relation  to  the  biologic  sciences  and  to  im¬ 
prove  its  technic. 

Ralph  P.  Crker. 


COMBINING  DRAWING  AND  PHOTOGRAPHY  FOR 
COMPO.SITE  ILLUSTRATION 

CARL  1)..CLARRK 

From  the  Department  of  Art,  School  of  Medicine,  University  of  Maryland, 

B  alii  more,  M  aryl  and 

It  is  possible  to  combine  drawing  with  photography  to  produce  a 
drawing  or  a  picture  composed  of  both  drawing  and  photography. 
Before  considering  this  subject  in  detail,  let  us  define  some  of  the  various 
mediums  that  are  employed  in  producing  black  and  white  drawings  that 
are  suitable  for  publication.  The  most  prominent  among  these  mediums 
are  pen  and  ink,  wash,  and  crayon  sauce  or  pencil  dust.  We  will  consider 
them  separately  and  in  the  order  in  which  they  have  been  named. 

Pen  and  ink.  While  we  all  know  what  pen  and  ink  really  are,  we  must 
consider  them  more  in  detail.  The  pens  that  are  used  for  drawing  can 
be,  and  often  are,  different  from  those  used  for  ordinary  writing.  Some 
of  them  have  very  fine  points,  while  others  have  comparatively  broad 
points.  Some  are  flexible  for  varying  the  width  of  a  line  formed  by  a 
single  stroke;  others  are  rigid  for  producing  lines  of  uniform  width. 

The  ink  to  be  employed  should  be  jet  black  and  preferably  water  proof 
if  the  illustration  is  to  be  reproduced  by  process  photography  or  photo¬ 
engraving.  All  of  such  materials  may  be  purchased  from  artists  supply 
stores. 

Wash.  Wash  is  no  more  than  black  and  white  water  paint.  The  two 
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most  popular  pigments  are  Chinese  White  and  Lamp  Black.  These  are 
mixed  by  the  artist  in  varying  proportions  to  obtain  the  desired  shade 
from  pure  white  through  different  shades  of  gray  to  pure  black.  The 
pigment  is  applied  with  a  brush  and  can  be  thinned  with  water. 


I-'io.  1.  Instrumknts  for  I’rkfaring  Drawings  in  the  Crayon  Sauce  Technic 

Numbers  I,  2,  3,  4,  and  5  are  pencils,  I  being  the  Conte,  or  soft  pencil,  from  which 
the  pencil  dust  is  obtained.  2,  3,  4,  and  5  are  Wolff  pencils  varying  in  hardness.  II 
being  the  hardest,  BB  being  the  softest.  BB  and  B  are  used  most  in  developing 
crayon  sauce  drawings.  ^5  is  a  charcoal  holder,  in  the  left  hand  side  of  which  is  a  pointed 
eraser  for  lightening  small  areas  and  erasing  fine  details.  In  the  right  hand  side  is  a 
pointed  cork  for  softening  pencil  lines.  7  is  another  charcoal  holder,  in  the  left  hand 
side  of  which  is  inserted  a  pad  of  chamois  for  softening  and  blending  large  areas.  The 
right  hand  side  contains  a  blunt  cork  for  softening  and  blending  small  areas.  8  is 
the  engraving  tool,  or  scratcher,  used  for  etching  out  highlights  and  producing  tine 
sharp  white  details.  The  right  hand  side  of  8a  shows  how  the  end  of  this  tool  is 
ground  flat.  This  is  the  same  surface  as  is  presented  on  8. 

Crayon  sauce  or  pencil  dust.  This  is  the  medium  that  is  used  by  most 
medical  illustrators.  Crayon  sauce  is  a  jiowdered  carbon  and  is  apjilied 
to  the  drawing  surface  with  dry  flat  sable  brushes  of  different  sizes. 
Details  in  the  drawing  are  developed  with  a  carbon  pencil  such  as  a 
Wolff  BB,  or  a  Conte  No.  3.  Few  artists  buy  the  sauce  already  prepared 
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as  an  ample  supply  can  be  obtained  by  pointing  a  Conte  No.  3  pencil  on 
sandpaper  and  saving  the  dust  which  collects  on  the  sandpaper.  At 
the  same  time,  the  pencil  is  kept  pointed  for  developing  details  in  the 
drawing.  High  lights  are  etched  out  of  such  drawings  with  an  engraving 
tool  suitable  for  the  purpose,  or  with  a  very  sharp  knife. 

We  will  now  consider  the  various  methods  of  using  photography  as  an 
aid  to  drawing. 


4. 

Fig.  2.  Brushks  Usku  for  thk  Pencil  Dust  or  Crayon  Sauce  Technic 

No.  /  is  a  large  camel’s  hair  or  sable  blending  brush.  Xos.  2,  3,  and  4  are  red  or 
black  flat  sable  brushes  for  applying  tones.  The  numbers  written  on  the  handles  of 
the  brushes  denote  their  sizes.  The  above  illustration  is  reproduced  the  exact  size 
of  the  original  brushes.  (From  the  Catalog  of  F.  Weber  Co.) 


The  siher  print  or  photo-chemical  method.  This  method  is  a  procedure 
that  can  be  applied  to  the  making  of  any  type  of  drawing.  However, 
it  is  more  suitable  for  pen  and  ink  illustrations.  It  can  be  used  for  the 
wash,  water  color,  oil  color,  and  even  pencil  dust  technics.  For  this 
reason  it  will  be  described  in  detail.  The  first  requisite  is  a  good  photo¬ 
graph  of  the  subject  to  be  drawn.  Since  the  drawing  is  to  be  made 
directly  on  the  photograph,  it  is  best  to  obtain  a  good  photographic  print 
of  convenient  working  size.  If  you  possess  the  negative,  the  print  can 
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be  made  of  any  desired  size  by  photo-enlarging  or  reduction.  This  print 
should  be  made  on  double  thickness  matte  or  semi-matte  contact  or 
enlarging  photographic  paper  that  will  freely,  and  adequately,  take  the 
medium  of  expression  that  is  to  be  used.  Glossy  photographic  papers 
are  unsatisfactory. 


Fig.  3.  Photograph  of  Laboratory  Apparatus  That  Is  to  Be  Drawn  Over  in 
Preparation  for  Bleaching  in  Order  to  Create  a  Line  Drawing 


The  tone  or  density  of  the  print  is  generally  made  fairly  light,  yet  dense 
enough  to  show  the  desired  detail.  An  extra  photographic  print  can 
also  be  made  for  use  as  comparison  in  working  up  the  drawing.  Since 
the  second  print  will  only  be  used  as  a  guide  and  not  to  be  drawn  on,  it 
can  be  of  any  convenient  size  and  density.  The  first  photograph  is  then 
thumbtacked  to  the  drawing  board  face  up  and  traced  in  pencil.  In 
fact,  any  amount  of  pencil  lines  can  be  drawn  on  the  photographic  print. 
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Bleaching.  After  the  photographic  print  has  been  traced  in  pencil  or 
ink,  it  is  then  immersed  in  a  solution  of  ferricyanide  of  potassium  and 
hyposulphite  of  soda  for  bleaching.  A  stock  solution  of  these  chemicals 
can  be  made  as  follows: 


Pen  and  ink  were  used  directly  on  the  photograph  without  any  preliminary  pencil 
sketch. 


Solution  A: 

A  pothecaries 

Metric 

Ferricyanide  of  potassium . 

.  4  OZ. 

120  srams 

Water . 

.  . .  16  OZ. 

500  cc. 

Solution  B: 

Hyposulphite  of  soda . 

.  4  OZ. 

120  grams 

Water . 

.  16  OZ. 

,S(K)  cc. 

For  use  take  two  ounces  of  each  solution  and  add  si.xteen  ounces  of 
water.  Never  mix  solution  A  and  B  until  ready  to  use,  as  they  dete¬ 
riorate  readily  when  mixed.  They  will  last  indefinitely  when  kept 
separate. 


42 


JOURNAL  OF  THE  BIOLOGICAL  PHOTOGRAPHIC  ASSOCIATION 


When  the  photographic  print  that  has  been  drawn  on  is  immersed  in 
this  solution,  the  photograph  is  bleached  entirely  away  within  a  few 
minutes,  leaving  only  the  traced  pencil  or  pen  lines.  The  bleaching 
action  leaves  the  paper  slightly  yellow. 

Whitening  or  fixing.  A  great  deal  of  this  yellowness  can  be  removed 
by  washing  in  running  water  for  a  minute  or  so,  after  which  the  yellow 
is  completely  removed  by  placing  the  print  in  a  photographic  hypo 
fixing  bath. 

The  Eastman  formula,  number  F-1,  for  this  solution  is  as  follows: 


Acid  hardening  bath 

Apothecaries  Metric 


Water .  64  ozs.  2  liters 

Hypo .  16  ozs.  480  grams 


When  completely  dissolved,  add  the  following  hardening  solution: 


Water .  5  ozs. 

Sodium  sulphite .  1  oz. 

*.\cetic  acid  (28  per  cent  pure) .  3  ozs. 

Potassium  .\lum .  1  oz. 


160  cc. 

30  grams 
96  cc. 

30  grams 


*  To  make  28  per  cent  acetic  acid  from  glacial  acetic  acid,  dilute  three  parts  glacial 
acid  with  eight  parts  of  water. 

I'o  make  the  hardener,  dissolve  the  chemicals  in  the  order  given.  The  sulphite 
should  be  dissolved  completely  before  adding  the  acetic  acid.  After  the  sulphite  has 
been  mixed  thoroughly,  add  the  potassium  alum  with  constant  stirring.  Cool  the 
hardener,  and  add  it  slowly  to  the  cool  hypo  solution. 


After  bleaching  and  fixing,  the  drawing  should  be  washed  for  one 
hour  in  running  water  and  dried  by  hanging  it  on  a  line  with  clothes 
pins,  or  better  still,  blue  print  pins.  It  also  can  be  pinned  to  the  line 
with  straight  pins;  however,  this  is  apt  to  cause  trouble  if  the  ferricyanide 
is  not  completely  washed  away  from  the  print,  as  it  has  an  effect  on  the 
iron  in  the  pin  producing  a  blue  dye  which  readily  stains  the  print. 

Iodide  bleaching  formula  for  photographic  prints.  Another  bleaching 
formula  is  as  follow's: 


Solution  A: 

A  pothecaries 

M etric 

Potassium  iodide . 

.  1  OZ. 

30  grams 

Iodine . 

.  1  OZ. 

15  grams 

Water . 

.  20  OZ. 

600  cc. 

Solution  B: 

Potassium  cyanide . 

.  1  oz. 

30  grams 

Water . 

.  20  oz. 

600  cc. 

/ 
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For  use,  mix  10  drops  of  “A”  and  10  drops  of  “B”  with  10  ounces  of 
water.  In  winter,  the  water  should  have  the  chill  taken  off  before  mix¬ 
ing.  This  solution  works  well  at  slightly  below  body  temperature  (98 
degrees  Farenheit  or  37.5  degrees  Centigrade).  Since  potassium  cyanide 
is  very  poisonous,  great  care  must  be  taken  in  handling  this  chemical. 
Under  no  conditions  should  it  come  in  contact  with  the  mouth,  as  it  is 
easily  absorbed  by  the  mucus  membranes.  The  print  should  be  thor¬ 
oughly  washed  after  bleaching. 

Completing  the  drawing.  When  the  print  is  dry,  no  matter  what 
bleaching  agent  was  used,  it  is  mounted  on  cardboard  to  do  away  with 
the  curl,  or  warping,  that  has  likely  occurred  from  being  wet.  After 
mounting,  it  is  thumbtacked  to  the  drawing  board  and  finished  in  the 
desired  medium,  using  the  pencil  lines  as  a  guide  or  foundation  sketch. 

In  case  the  drawing  is  to  be  in  pen  and  ink,  the  preliminary  pencil 
sketch  can  be  dispensed  with  and  the  lines  drawn  directly  on  the  photo¬ 
graph  with  waterproof  india  ink.  When  the  photograph  is  bleached  out, 
the  ink  lines  will  remain.  The  waterproof  ink  must  be  thoroughly  dry 
before  the  print  is  placed  in  the  bleaching  solution.  Care  must  also  be 
taken  not  to  touch  the  lines  with  the  hands  or  other  objects  while  the 
print  is  in  the  bleach,  fixing  solution,  or  w'ash  water,  as  they  very  readily 
rub  off.  Once  it  is  dry,  the  lines  are  as  permanent  as  if  they  were  made 
on  drawing  paper  and  not  subjected  to  the  various  solutions. 

Bleaching  agent  for  blue  print  paper.  Drawings  made  over  blue  prints 
can  be  handled  in  the  same  way.  The  blue  of  the  print  is  bleached  out 
in  a  10  per  cent  solution  of  neutral  oxalate  of  potash.  It  is  then  washed 
for  an  hour,  and  dried  in  the  same  manner  as  mentioned  above,  or  it  can 
be  dried  by  placing  it  on  a  large  sheet  of  blotting  paper  or  a  few  thick¬ 
nesses  of  gauze.  Unfortunately,  the  blue  print  paper  is  not  sensitive 
enough  for  making  photographic  enlargements.  Therefore,  it  must 
be  printed  by  contact  to  the  photographic  negative,  or  drawing  on 
tracing  cloth  or  paper.  Pen  and  ink  drawings  of  microscopic  subjects 
done  in  such  a  manner  are  quite  effective  as  illustrations  and  serve  well 
in  cases  where  the  photograph,  with  its  unnecessary  details,  would  only 
complicate  matters. 

Tracing  on  the  back  of  a  photographic  print.  The  photographic  print 
can  also  be  placed  face  down  on  a  piece  of  glass  supported  over  a  light 
source  and  traced.  The  light  causes  the  image  on  the  underside  to  be 
visible  through, the  paper;  however,  here  it  must  be  remembered  that 
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unless  the  print  was  originally  made  in  the  reverse  order,  your  tracing 
will  be  in  the  reverse  order.  In  other  words,  structures  that  ordinarily 
should  be  on  the  right  side  will  appear  on  the  left.  This  should  have 
been  corrected  during  the  photographic  process  of  making  the  print  by 
placing  the  emulsion  side  of  the  negative  face  down  on  the  printer.  If 
it  were  a  projection  print  such  as  an  enlargement,  this  can  be  corrected 
by  reversing  the  negative  in  the  negative  holder.  It  also  can  be  cor¬ 
rected  by  photographing  the  subject  on  a  plate  that  has  been  loaded 
backwards  in  the  plateholder.  The  negative  thus  obtained  should  be 
printed  in  the  usual  manner. 

The  pencil  dust  technic  with  the  photograph.  Where  we  use  the  word 
“photograph,”  we  do  not  necessarily  mean  a  photograph  of  the  subject 
itself,  but  possibly  a  photograph  of  a  drawing.  For  example,  let  us 
consider  a  case  in  which  a  single  drawing  of  a  subject  can  be  made  to  serve 
for  illustrating  a  number  of  cases,  providing  slight  changes  are  made. 
It  is  not  always  necessary  to  make  an  entire  drawing  for  each  slight 
change.  One  drawing  can  be  made  for  a  number  of  cases.  This  draw¬ 
ing  is  photographed  and  the  changes  made  on  the  photographic  print. 

For  example,  let  us  consider  the  drawing  of  a  normal  larynx  as  seen  in 
figure  5.  This  drawing  was  made  in  a  circle  having  a  diameter  of  five 
inches.  After  the  drawing  is  completed  it  is  photographed  the  same  size 
as  the  original.  The  photographic  prints  are  then  mounted  on  card¬ 
board.  The  space  that  is  to  be  different  from  the  normal  larynx,  or 
the  area  that  has  a  pathological  lesion,  is  outlined  on  the  photographic 
print  in  pencil.  It  is  then  painted  in  with  white  ink,  or  tempera,  as  is 
seen  in  figure  6.  This  also  can  be  done  with  the  airbrush  providing  the 
rest  of  the  picture  is  protected  with  a  mask  or  by  Frisket  paper.  The 
lesion  is  then  drawn  in  this  white  area  with  pencil  dust.  Such  an  arti¬ 
ficial  surface  will  also  take  pencil  and  pen  lines.  Highlights  may  be 
scratched  out  with  the  engraving  tool.  Figure  7  shows  the  same  case 
after  the  drawing  is  finished. 

Combining  the  wash  technic  with  a  photograph.  Should  you  care  to  do 
this  work  in  wash  it  is  unnecessary  to  cover  the  area  with  white  before 
beginning  to  apply  the  wash.  However,  it  is  advantageous  to  keep  the 
wash  fairly  thick;  as  thick  as  is  necessary  to  hide  the  photograph  beneath. 

Many  artists  prefer  to  keep  their  wash  quite  thin.  By  this  we  mean 
they  prefer  to  use  only  a  small  amount  of  pigment  on  their  brushes  and 
apply  it  quite  wet  to  the  drawing  surface.  It  stands  to  reason  that  in 
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such  a  case  the  photographic  impression  on  the  paper  is  very  apt  to  show 
through  the  pigment.  If  the  artist  insists  upon  using  thin  washes  of 
pigment,  it  is  best  that  the  area  of  the  photograph  to  be  painted  over  is 
first  bleached  out.  This  can  be  accomplished  by  outlining  the  area  on 
the  photograph  with  pencil,  then  applying  one  of  the  bleach  solutions, 
the  formulas  of  which  have  been  given,  to  the  area  within  the  pencil 
outline.  This  is  done  best  with  a  small  camel’s  hair  brush.  The  print  is 
then  washed,  fixed,  and  dried,  as  explained  in  the  photo-chemical  method. 
This  will  leave  a  white  area  on  the  photograph  as  seen  in  figure  6.  The 
artist  can  then  apply  his  thin  washes  as  he  desires.  Had  he  painted  the 
area  in  white  ink  or  tempera  as  explained  for  use  with  the  crayon  sauce 
technic,  it  is  a  certainty  that  this  pigment  would  mix  with  the  wash 
giving  him  a  thick  pigment  that  he  was  originally  trying  to  avoid.  By 
any  of  these  methods  quite  a  number  of  similar  cases  can  be  illustrated 
with  minimum  effort. 

For  such  drawings  it  is  best  to  have  the  photograph  printed  on  matte 
or  semi-matte  photographic  paper  as  this  surface  makes  it  possible  to 
apply  the  pencil  or  wash  with  less  difficulty.  While  glossy  paper  can 
be  used  it  requires  special  treatment  before  the  wash  is  applied. 

Improving  modeling  and  brilliance.  In  considering  the  photograph 
other  than  the  part  on  which  the  drawing  is  to  be  made,  it  may  be  neces¬ 
sary  to  increase  the  intensity  of  highlights  as  they  are  apt  to  show  dull  or 
lacking  in  brilliance  after  photo-mechanical  reproduction.  This  can 
be  done  by  scratching  away  part  of  the  photographic  emulsion  of  the 
print  with  the  engraving  tool,  or  it  can  be  done  by  drawing  on  the 
emulsion  with  pen  and  white  ink.  Often  it  is  necessary  to  make  the 
dark  areas  even  darker  than  they  appear  in  the  photograph.  This  can 
be  done  quite  effectively  with  pencil  dust  and  the  pointed  cork  on  the 
matte  surface.  In  other  words,  it  sometimes  becomes  necessary  to 
snap  up  the  contrast  or  increase  the  brilliance  of  the  photograph  as  a 
whole  to  insure  better  reproduction.  This  is  accomplished  with  pencil, 
pencil  dust,  engraving  tool,  pen,  white  and  black  ink.  However,  care 
must  be  taken  to  keep  from  getting  harsh  lines  in  an  otherwise  tone 
drawing.  If  the  drawing  is  in  tone  all  harsh  lines  should  be  softened. 
Where  a  line  is  applied  in  back  ink,  it  can  be  softened  with  pencil  dust 
that  is  applied  with  a  pointed  cork.  An  ink  eraser  often  serves  well  to 
lighten  a  dark  area  on  the  print.  However,  it  must  be  done  with  care, 
otherwise  the  emulsion  comes  off  in  spots.  It  is  important  enough  to 
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repeat  that  photographs  to  be  drawn  on  in  such  a  manner  must  be  on 
semi-matte  or  matte  paper.  Glossy  paper  is  entirely  unsuitable  for  the 
purpose  of  erasing,  nor  should  the  paper  be  so  rough  that  it  has  a  very 
visible  grain. 

When  the  engraving  tool  is  used  to  remove  part  of  the  photographic 
emulsion,  it  should  be  of  razor  sharpness,  otherwise,  it  will  dig  into  the 
paper  causing  rough  marks,  or  slide  over  it,  having  no  effect  on  the 
emulsion.  Delicate  highlights  can  be  created  on  a  photographic  print 
with  a  sharp  engraving  tool. 

Combining  drawing  with  a  photograph  of  the  actual  subject.  Here  of 
late  quite  a  few  books  are  being  illustrated  by  the  type  of  drawings  that 
have  been  done  directly  on  the  surface  of  a  photograph  of  the  actual 
subject.  For  example,  drawings  of  deep  anatomical  structures  are  being 
made  directly  on  photographs  of  living  models.  (Most  of  CampbelVs 
Surgical  Anatomy  was  illustrated  in  such  a  manner.)  There  are  argu¬ 
ments  both  for  and  against  this  practice.  The  author  prefers  that  the 
illustration  of  such  subjects  be  of  drawing  entirely;  however,  he  will 
mention  both  the  arguments  for  and  against  these  methods. 

Arguments  for  and  against  the  practice  of  combining  drawing  and  photog¬ 
raphy.  Where  the  drawing  is  combined  with  a  photograph  of  the 
actual  subject  it  not  only  saves  the  artist  considerable  work,  but  gives  a 
good  relation  of  the  anatomical  structures  to  some  particular  human 
being  or  animal,  as  the  case  might  be.  Scientists  seem  to  respect  the 
authenticity  of  a  case  more  when  it  is  pictured  in  a  photograph  than  they 
do  when  it  is  drawn.  This,  of  course,  is  a  mistake  as  the  camera  can 
lie  as  proficiently  as  the  artist,  should  the  photographer  set  his  mind  on 
making  it  do  so.  This  practice  also  has  a  tendency  to  destroy  the  artist’s 
patience  and  ability  to  work  long  and  diligently  on  a  subject  when  he 
realizes  that  it  can  be  photographed,  with  little  effort,  in  much  less  time. 
Few  of  these  combined  pictures  are  as  pleasing  to  the  eye  as  a  complete 
drawing  of  the  same  subject  that  is  well  done.  When  the  artist  makes  an 
entire  drawing,  he  has  more  leeway  to  develop  a  pleasing  composition 
and  beauty  of  technic.  The  drawing  as  a  whole  is  very  apt  to  possess 
more  feeling. 

Drawing  on  the  photograph  of  an  actual  subject.  Let  us  consider  the 
photograph  in  figure  8,  as  this  is  the  illustration  on  which  the  ana¬ 
tomical  structures  that  lie  beneath  the  skin  are  to  be  pictured.  The 
structures  are  sketched  in  pencil  on  the  photograph.  After  the  pencil 


Fig.  8.  Photograph  of  a  Hand  upon  Which  Is  to  Be  Developed  Some  of  the 
Structures  that  Lie  Beneath  the  Skin 

pointed  camel’s  hair,  or  sable  brush  is  used  to  apply  the  wash  over 
such  a  photograph.  The  pigment  should  be  thick  enough  to  hide  all 
traces  of  the  photograph  beneath. 

Figure  9  shows  the  completed  composite  photograph  and  drawing. 
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Both  pen  agid  white  ink,  and  pen  and  black  ink  were  used  in  completing 
it.\The  inks  were  not  applied  until  the  drawing  in  wash  was  carried  to 
a  comparatively  high  state  of  development. 


F^ig.  9.  Thk  Completed  Composite  Photograph  and  Drawing 

Had  the  artist  chosen  to  work  in  thin  wash  rather  than  in  the  thick 
wash  that  was  used  in  this  case,  he  would  have  bleached  out  the  area 
covered  by  the  drawing  before  he  began  to  apply  his  pigments. 
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NATURE  CINEMATOGRAPHY  WITH  THE  “FOCAL  FRAME” 
JOHN  \V.  McI  ARLAXE 

From  the  Research  Laboratories,  Eastman  Kodak  Company,  Rochester,  New  York 

Nature  photography  with  the  motion  picture  camera  is  a  combina¬ 
tion  of  two  hobbies,  the  oldest  and  the  newest.  The  earliest  records 
left  by  prehistoric  man  show  his  interest  in  the  world  around  him;  his 
drawings  made  on  the  walls  of  caves  are  evidence  of  this.  All  through 
the  ages  men  have  interested  themselves  in  the  study  of  plants,  animals, 
insects,  and  birds — studying  their  lives  and  habits  and,  as  a  hobby,  it 
has  always  been  satisfying.  On  the  other  hand,  the  newest  hobby, 
excluding  fads,  is  the  popular  making  of  motion  pictures.  This  popular 
science  is  about  ten  years  old,  and  the  other  about  thirty  thousand. 
And  so  we  have  a  union  of  hobbies,  one  from  the  old  stone  age,  another, 
machine  created,  an  outlet  for  man’s  primitive  and  modern  interests, 
in  the  creation  of  motion  pictures  of  the  natural  world. 

In  making  nature  photographs,  care  must  be  exercised  in  the  choice  of 
subject.  The  most  important  thing,  in  fact  the  only  reason  for  the 
existence  of  motion  pictures,  is  interest,  and  the  interest  must  be  a  moving 
one.  Consequently,  motion  pictures  of,  for  instance,  flowers  with  noth¬ 
ing  happening,  are  not  of  much  interest.  If,  however,  the  picture 
is  a  time-lapse  one  of  the  flower  opening,  or  a  bee  working  on  it,  or  its 
functions  being  demonstrated,  it  is  another  story.  On  the  other  hand, 
small  animals  and  insects  produce  very  interesting  pictures.  The  most 
difficult  part  is  to  get  them  to  act,  and  this  is  one  of  the  fascinations  of 
such  work. 


THE  PROBLEM 

Classified  according  to  focusing  distance  and  field  size,  there  are  four 
subject  classes  in  nature  photography: 

1.  Normal  objects  at  normal  distances,  which  can  be  photographed 

without  additional  equipment. 

2.  Small  objects,  normally  examined  at  about  10  inches.  The 

majority  of  subjects  fall  in  this  class. 

3.  Small  objects  which  cannot  be  closely  approached,  for  e.xample, 

birds. 

4.  Very  small  objects,  which  are  examined  through  a  magnifying  glass. 
The  main  problem  is  with  Classes  2  and  4,  and  it  is  with  these  that  the 
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present  work  deals.  This  problem  is  almost  entirely  one  of  focusing, 
and  locating  the  object  within  the  area  photographed.  The  depth  of 
field  is  quite  small,  a  matter  of  inches  or  less,  and  the  field  size  itself  is 
often  quite  small. 

F rom  figure  1  and  from  table  I  it  is  seen  that  the  depth  of  field  decreases 
rapidly  as  the  plane  focused  upon  approaches  the  camera,  and  it  becomes 
impractical  to  estimate  the  subject  distance  accurately  enough  to 
insure  sharp  focus.  This  is  even  more  difficult  to  estimate  when  using 
long-focus  lenses,  as  the  depth  for  the  same  relative  aperture,  same  field 
size,  and  same  film  size,  is  equal  to  that  for  short-focus  lenses,  and  the 
position  focuseel  upon  is  much  farther  from  the  camera.  Moreover,  the 
finder  systems  available  at  the  present  time,  excepting  the  reflex  type, 
are  not  valid  for  very  short  subject  distances,  because  of  the  displace¬ 
ment  of  the  finder  axis  from  the  camera  lens  axis.  The  result  is  that  the 
camera  suffers  from  a  sort  of  presbyopia. 

The  depth  of  field  is  much  less  with  35  mm.  cameras  than  with  16  mm. 
cameras,  for  the  same  relative  aperture,  same  field  size,  and  same  pro¬ 
jected  picture  size.  Moreover,  16  mm.  cameras  are  more  convenient  and 
more  economical  to  operate,  and  therefore  the  present  work  was  carried 
out  on  the  16  mm.  basis,  using  a  Cine-Kodak.  The  data  given  is  pri¬ 
marily  for  this  type  of  camera,  but  most  of  it,  as  indicated,  can  be  applied 
to  35  mm.  cameras. 

If  the  choice  between  35  mm.  and  16  mm.  equipment  for  this  work  is 
not  already  settled  by  the  type  of  camera  on  hand,  the  only  factor  of 
importance  influencing  the  decision  is  this — if  the  films  are  to  be  shown  to 
scientific  people,  then  the  size  of  the  audience  will  probably  not  exceed 
one  hundred  people,  in  which  case  16  mm.  equipment  is  satisfactory,  and 
also  preferable  for  the  reasons  given  above.  If,  however,  the  audience 
is  to  be  the  general  public  in  audiences  of  theatrical  proportions,  or  if 
the  films  are  to  be  sold,  35  mm.  film  is  required. 

THE  SOLUTION 

Means  for  photographing  the  second  and  fourth  classes  are  offered 
here.  The  principle  of  the  devices  for  both  classes  is  the  same — adding 
to  the  camera,  as  a  temporary  attachment,  a  wire  frame  which  defines 
the  subject  area  and  plane,  together  with  a  supplementary  lens  which 
refocuses  the  camera  for  the  desired  jilane.  Cameras  of  some  types  may, 
of  course,  be  focused  appropriately  by  the  focusing  mount  if  enough 
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adjustment  is  available,  or  by  means  of  a  spacing  ring  under  the  lens 
mount.  The  frame  serves  both  as  a  finder  and  a  focusing  device  of  high 
precision.  Since  it  is  just  outside  the  picture  area,  it  does  not  show  in 
the  picture.  The  attachment  for  photographing  at  a  distance  of  10 
inches  is  shown  in  figure  4. 
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Fig.  1.  When  the  camera  is  focused  for  the  distance  indicated  by  each  arrow,  all 
objects  within  the  area  over  that  arrow  will  be  in  sharp  focus.  The  width  of  these 
areas,  or  the  depth  of  field,  decreases  rapidly  as  the  camera  is  approached. 


TABLE  I 


Depth  of  field  for  16  m:n.  film 
Radius  of  disk  of  confusion  =  0.0025  cm. 


SUBJECT  DISTANCE  FOR 
25  MM.  LENS  WITH 
SUPPLEMENTARY  LENS 

OVERALL  ANGULAR 

MAC.NIFCATION 

DEPTH 

MAGNIFICATION 

ON  FILM* 

At  /.  5.6* 

At  /.  1.9* 

cm. 

50 

inches 

20 

X0.5 

X0.05 

cm, 

24.0 

cm, 

8.0 

25 

10 

XI 

5.8 

2.0 

13 

5 

X2 

X0.2 

1.4 

5 

2 

X5 

0  23 

0.08 

2.5 

1 

xio 

XIO 

0  057 

0.02 

*  These  data  apply  to  camera  lenses  of  all  focal  lengths. 


While  this  focusing  method  is  not  continuously  adjustable,  experience 
has  shown  that  such  adjustment  is  not  necessary,  and  that  several  fixed 
magnifications  are  quite  satisfactory.  The  situation  in  photographing 
small  objects  differs  from  normal  photography  in  that  the  subject 
distance  is  quite  critical,  and  hence  the  definite  subject  plane  is  a  simplifi¬ 
cation  rather  than  a  restriction.  Moreover,  it  is  a  simple  matter  to 
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move  camera  or  subject  when  inches  are  concerned,  but  quite  incon¬ 
venient  when  photographing  at  several  feet. 

The  use  of  a  frame  to  define  field  position  and  limits  was  suggested  by 
Mr.  F.  Altman  of  the  Eastman  Kodak  Company,  to  whom  the  writer  is 
indebted.  If  there  is  need  to  name  the  device,  the  name  “focal  frame” 
is  now  proposed. 

Many  uses  suggest  themselves  for  this  focusing  method  where  moving 
subjects  are  concerned,  such  as  the  study  and  teaching  of  some  phases  of 
natural  history,  the  demonstration  of  hand  work,  technic,  manufacturing 
operations,  trick  titling,  and  the  many  extreme  close-ups  necessary  in 
producing  photoplays.  The  greatest  feature  is  its  instant  readiness  and 
the  fact  that  it  leaves  the  photographer  free  to  concentrate  on  his  subject. 
It  is,  of  course,  but  a  temporary  solution  of  the  problem,  but  until  such 
time  as  photographic  presbyopia  is  overcome  in  camera  design,  the  defect 
may  be  treated  as  are  human  eyes  so  afflicted,  by  the  fitting  of  spectacle 
lenses. 

MAGNIFICATION 

The  question  of  magnification  should  be  made  clear.  The  overall 
angular  magnification,  perceived  by  the  audience,  is  determined  by  the 
subject  distance,  the  focal  lengths  of  camera  and  projector  lenses,  pro¬ 
jection  distance,  and  the  distance  of  the  audience  from  the  projection 
screen.  The  projection  lens  normally  used  on  a  16  mm.  projector  has  a 
focal  length  twice  that  of  the  usual  camera  lens,  and  the  audience  usually 
sits  between  projector  and  screen,  so  the  overall  angular  magnification  is 
about  unity.  The  attempt  is  also  made  in  35  mm.  work  to  secure  an 
overall  magnification  of  unity,  for  a  mid-audience  position.  Therefore, 
if  10  inches  is  a  good  viewing  distance  for  an  object,  good  motion  pictures 
can  be  taken  of  it  at  10  inches. 

Ten  inches  is  regarded  as  the  conventional  viewing  distance  at  which 
the  magnification  is  unity.  If  we  view  an  object  at  two  inches,  by  the 
use  of  a  magnifying  lens,  of  course,  the  magnification  is  10/2  or  X5, 
and  the  lens  meant  for  the  purpose  is  designated  as  a  X5  magnifier. 
Likewise,  a  one-inch  viewing  distance  gives  a  magnification  of  XIO. 
If  the  camera  is  fitted  with  a  one-inch  supplementary  lens,  the  overall 
angular  magnification  is  X 10,  even  though  the  image  on  16  mm.  film  is 
the  same  size  as  the  object,  which  is  the  case  with  usual  25  mm.  Cine- 
Kodak  lenses. 


54 


JOURNAL  OF  THE  BIOLOGICAL  PHOTOGRAPHIC  ASSOCIATION 


THE  ACTION  OF  SUPPLEMENTARY  LENSES 

The  supplementary  lens  is  not  only  a  simple  method  of  focusing  for 
shorter  distances,  but  it  also  has  a  decided  advantage,  since  the  indicated 
f.  aperture  of  the  camera  lens  is  still  valid,  even  for  very  short  distances. 
Thus,  the  same  aperture  setting  is  used  for  the  photography  of  small 
objects  as  for  distant  objects,  and  Kodacolor  photography  is  quite 
practical,  provided  the  supplementary  lens  is  large  enough  to  avoid 
cutting  off  the  marginal  rays. 

The  action  of  the  supplementary  lens  is  shown  in  figuie  2.  When  the 
camera  lens  is  focused  for  infinity,  the  focal  length  of  the  supplementary 
lens  required  is  equal  to  the  distance  of  the  supplementary  lens  from  the 
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Fig.  2.  When  the  camera  lens  is  focused  for  infinity,  the  rays  from  a  point  at  the 
focus  of  the  supplementary  lens  form  a  parallel  bundle  between  the  two  lenses.  There¬ 
fore,  the  separation  of  the  two  lenses  does  not  matter,  so  long  as  the  marginal  rays 
are  not  cut  off  at  the  edge  of  the  supplementary  lens,  as  shown  in  the  lower  figure. 

object  to  be  photographed.  This  is  independent  of  the  focal  length  of 
the  camera  lens.  The  supplementary  lens  may  be  regarded  as  creating  a 
virtual  image  at  infinity,  for  which  the  camera  lens  is  focused.  The 
light  proceeding  to  any  one  point  in  the  film  plane,  forms  a  parallel 
bundle  between  the  camera  lens  and  supplementary  lens.  The  degree  of 
separation  of  these  two,  therefore,  does  not  affect  the  focus:  the  spacing 
of  importance  is  that  between  the  supplementary  lens  and  the  object. 
The  supplementary  lens  must  not  be  so  far  from  the  camera  lens  that 
part  of  the  image-forming  light  is  cut  off,  as  shown  in  the  lower  diagram 
in  figure  2.  As  regards  the  optical  quality  required  in  the  supplementary 
lens,  for  object  distances  down  to  8  inches,  simple  spectacle  lenses  of  the 
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Bausch  and  Lomb  “Celex”  double  convex  type  have  proved  satisfactory, 
even  with  Cine-Kodak  lens  apertures  of  /.  1.9.  The  theoretically  prefer¬ 
able  type  is  plano-convex,  with  the  plane  side  facing  the  object.  For 
subject  distances  shorter  than  8  inches,  a  camera  lens  of  the  required  focal 
length  should  be  used  as  a  supplementary  lens,  and  should  be  mounted 
with  its  back  facing  the  object.  Anastigmats  of  the  focal  lengths  given 
in  table  II  are  available  from  Bausch  &  Lomb  as  motion  picture  objec¬ 
tives.  Still-camera  anastigmats  of  suitable  focal  length  may  be  used. 


T.\BLE  II 


Data  for  16  mm.  cameras  with  25  mm.  lenses,  and  8  mm.  cameras  with  12.5  mm.  lenses 


FHOTOGRAPHINO 

DISTANCE 

d 

FIELD  SIZE 
b  X  a 

DISPLACEMENT 

e 

SUPPLEMENTARY  LENS 

L 

cm.  inches 

cm.  inches 

cm.  inches 

dioptre 

1(K)  39 

30  X  40  12  X  16 

15  6 

1.0] 

50  19^ 

15  X  20  6x8 

7.5  3 

2  0  1 

33  13 

10  X  13.3  4  X  5* 

5  0  2 

3.0  1 

^  Spectacle 

29  11' 

8.6  X  11.4  3?  x41 

5  0  2 

3.5  I 

lenses 

25  10 

7.5  X  10  3x4 

3.8  1| 

4.0  i 

20  8 

6x8  2sx3J 

2.5  1 

5.0  1 

mm.  focal  length 

15 

4.5  X  6.0 

0 

150  1 

10 

3.0  X  4,0 

0 

KM) 

7.5 

2  25  X  3,0 

0 

75 

Camera  anas- 

5,0 
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To  apply  this  data  to  35  mm.  cameras  with  50  mm.  lenses,  the  only  change  necessary 
is  to  multiply  both  a  and  b  by  1.25. 


CONSTRUCTIONAL  DETAILS  FOR  A  CINE-KODAK  ATTACHMENT 

The  details  of  a  preferred  construction  are  as  follows:  The  distance  d 
(fig.  3)  at  which  the  object  should  be  photographed  is  the  same  as  the 
distance  from  the  eye  at  which  the  object  is  held  for  viewing,  provided 
the  field  size  resulting  is  large  enough.  Field  sizes  are  given  in  table  II. 
A  distance  of  10  inches  has  been  found  satisfactory  for  many  small 
objects,  such  as  flowers,  small  animals,  large  insects,  etc. 

The  proper  supplementary  lens  can  be  mounted  easily  with  cellulose 
cement  in  a  wooden  upright,  using  a  stepped  circular  hole  made  by  an 


Fig.  4.  The  Focal  Frame  in  Use 

The  frame  is  placed  close  to  the  subject,  which  is  then  automatically  in  the  field 
and  in  focus.  Moving  objects,  such  as  bees,  working  among  flowers,  may  be  followed 
easily. 


expansion  bit.  This  lens  is  mounted  close  to  the  camera  lens,  and  so 
that  its  center  is  on  the  camera  lens  axis.  A  decentering  error  of  ^  inch 
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is  not  objectionable.  The  wire  frame  is  not  placed  exactly  at  the  plane  of 
sharp  focus,  because  it  has  been  found  impossible  to  surround  all  objects 
with  the  frame.  It  is  therefore  set  inches  closer  to  the  camera. 
Experience  has  shown  that  the  estimation  of  the  field  position  and  limits 
offers  no  difficulty  with  this  arrangement. 

The  frame,  of  wire  J  inch  in  diameter,  is  made  to  exceed  the  field  limit 
by  about  \  inch  on  all  sides.  The  ends  of  the  wire  are  secured  to  the 
base  B,  and  cleat  C  holds  the  frame  in  place.  The  frame  is  bent  so  that 


Fig.  5.  Focal  Frame  for  XlO  Magnification 

A  25  mm.  anastigmat  is  mounted  in  a  filter  cell,  which  is  then  slipped  over  the 
camera  lens.  No  alteration  in  the  camera  is  necessary. 


its  geometrical  center  is  on  the  camera  lens  axis.  If  one  side  of  the 
frame  appears  in  preliminary  pictures,  the  frame  may  be  shifted  or  bent 
as  required.  In  order  to  attach  the  camera  to  the  base  B  a  hole  is  drilled 
for  a  screw  (e.g.,  a  \  inch  machine  screw  will  serve)  to  engage  with  the 
tripod  bushing  of  the  camera.  This  hole  is  so  placed  that  the  camera 
rests  against  the  blocks  PP  to  assure  replacing  it  exactly.  The  blocks  PP 
are  placed  on  the  side  shown  to  permit  easy  winding  and  reloading. 
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If  desired,  the  supplementary  lens  mount  may  be  hinged  at  the  base, 
to  remove  it  for  distant  photography,  with  which  the  frame  does  not 
interfere. 

The  accessory  known  as  the  “Cine-Kodak  Titler”  can  be  used  in  the 
manner  outlined.  The  easel  which  takes  the  title  card  forms  the  frame, 
1  2 


3  4 

Fig.  6.  Pictures  Taken  with  the  Cine- Kodak  and  Focal  Frame 

1,  Caterpillar,  taken  at  7  inches;  2,  bumble  bee,  taken  at  15  inches;  3,  bullfrog, 
taken  at  15  inches;  4,  praying  mantis,  taken  in  Kodacolor,  at  2  inches. 

and  does  not  show  in  the  picture.  The  focus  comes  exactly  at  the  frame, 
and  the  field  size  is  2^  x  2|  inches.  This  is  rather  small  for  most  subjects. 

The  fourth  class  of  subject  in  nature  photography,  that  is,  things  we 
examine  through  a  magnifying  glass,  can  be  photographed  up  to  XIO 
magnification  with  the  same  type  of  device,  as  shown  in  figure  5.  The 
supplementary  lens  in  this  case  is  a  25  mm.  focus  anastigmat. 

This  magnification,  X  10,  has  been  found  unnecessarily  high  for  many 
subjects,  and  manipulation  is  somewhat  awkward.  An  attachment  for 
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X5  magnification  is  more  useful  and  more  usable,  and  is  best  accom¬ 
plished  with  a  50  mm.  anastigmat  used  as  a  supplementary  lens.  This 
lens  must  be  somewhat  greater  in  diameter  than  the  camera  lens,  to 
avoid  cutting  off  the  edge  of  the  field,  as  shown  in  the  lower  diagram  of 
figure  2. 

The  construction  of  this  attachment  is  beyond  some  of  us,  but  the 
required  mounting  can  be  made  by  any  machinist.  A  filter  cell  may  be 
built  into  the  mounting,  which  may  then  be  attached  to  the  camera  in 
the  manner  of  a  filter.  The  anastigmat  used  as  a  supplementary  lens 
must  be  mounted  with  its  front  facing  the  camera.  The  wire  frame,  of 
spring  steel  wire,  is  adjusted  so  that  the  image  of  a  distant  object,  created 
by  the  supplementary  lens  alone,  falls  in  the  plane  of  the  frame.  A 
final  adjustment  is  made  with  the  attach rrent  on  the  camera,  by  photo¬ 
graphing  a  pin  in  and  near  the  plane  of  the  frame,  and  adjusting  the 
frame  according  to  the  result.  Care  must  be  taken  to  keep  the  subject 
in  the  plane  of  the  frame,  since  the  depth  of  field,  given  in  table  I,  is 
quite  small. 

Excellent  Kodacolor  pictures  haye  been  taken  at  X5  magnification, 
using  a  50  mm./.  1.9  motion  picture  objective  as  a  supplementary  lens. 

The  scientific  worker  will  find  a  kit  of  these  ‘Tocal  Frames”  extremely 
convenient,  and  their  capabilities  are  limited  only  by  his  imagination. 


VISUAL  INSTRUCTION  IN  THE  BIOLOGICAL  SCIENCES 
ARTHUR  H.  RRVAN 

From  the  School  of  Pharmacy,  University  of  Maryland,  Baltimore,  Md. 

Progressive  methods  of  instruction  work  hand  in  hand  with  the  upward 
trend  of  modern  civilization.  Teaching  method  has  gradually  changed 
from  a  hard,  uninteresting,  unvarying  grind,  to  the  use  cf  all  kinds  of 
methods  and  aids  to  promote  interest,  which  accomplish  tangible  results 
in  teaching.  Modern  students  appear  to  enjoy  school  life  and  get  pleas¬ 
ure  out  of  their  class  instruction.  When  students  enjoy  their  work,  they 
tend  to  be  more  succesful  in  their  school  careers.  Anything  that  mo¬ 
tivates  student  interest  in  a  given  subject  is  pedagogically  worthwhile. 
Students  like  the  cinema  as  a  means  of  instruction.  In  subjects  such  as 
biology,  zoology,  geography,  hygiene,  agriculture,  and  physics,  visual 
aids  are  important.  Cinema  films  that  deal  with  topics  in  any  of  these 
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subjects,  have  a  place  in  the  classroom.  The  writer  has  just  received, 
and  tabulated,  the  results  of  a  questionnaire  sent  out  to  some  seven 
hundred  high  school  students  in  Biology.  The  tabulation  showed  prac¬ 
tically  a  unanimous  opinion  regarding  the  use  of  the  cinema  in  the  class¬ 
room.  “They  all  like  motion  picture  lessons.”  However,  if  the  cinema 
is  used  too  often,  the  students  soon  tire  of  film  instruction,  and  then 
the  value  diminishes.  The  writer  has  been  teaching  biology,  zoology, 
general  science,  physiology,  and  hygiene  in  the  Baltimore  City  College, 
Baltimore,  Maryland,  over  a  period  of  ten  years;  and  in  addition,  has 
been  teaching  bacteriology,  serology,  and  immunology  at  the  School  of 
Pharmacy,  University  of  Maryland,  over  a  period  of  four  years.  All  of 
these  subjects  are  necessarily  practical  sciences.  The  method  of  pre¬ 
senting  them  so  that  the  student  may  best  understand  the  subject  matter, 
will  involve  a  large  percentage  of  practical,  or  visual  instruction.  The 
writer  has  carried  out  several  experiments  in  which  the  classes  in  these 
subjects  have  been  used  for  comparative  teaching  results.  The  classes 
were  given  intelligence  tests,  and  their  intelligence  quotients  tabulated. 
Then,  different  types  of  lessons  or  methods  of  presentation  were  resorted 
to,  covering  definite  topics,  for  example,  dental  hygiene.  This  subject 
was  covered  in  an  ordinary  lecture,  in  a  recitation,  by  teacher  demon¬ 
stration,  and  by  a  motion  picture;  then,  an  achievement  test,  covering 
the  topic  of  dental  hygiene,  was  given  the  next  day  to  find  out  which 
method  of  presentation  worked  best,  based  on  actual  achievement.  The 
highest  marks  were  made  with  the  teacher  demonstration,  with  the 
movies  a  close  second,  and  the  recitation  and  lecture  trailing  behind. 
When  motion  pictures  were  accompanied  by  teacher  lecture  and  later 
with  pupil  recitation  on  the  content  of  the  film,  the  motion  picture  took 
the  lead  in  methods  of  instruction  as  proved  by  these  achievement  tests. 
It  is  obvious,  therefore,  that  visual  instruction  including  the  motion 
picture  films,  and  illustrated  lectures,  play  a  very  important  part  in 
modern  science  and  instruction.  The  writer  wishes  to  state  very  defi¬ 
nitely,  and  not  from  a  selfish  standpoint  either,  “That  the  motion  picture, 
either  silent  or  talkie,  does  not  begin  to  replace  the  need  of  a  teacher  in 
science  subjects.”  Motion  pictures  are  extremely  valuable  aids  to 
teaching,  and  can  be  used  frequently  in  connection  with  the  regular 
course  of  instruction.  Whenever  a  topic  can  be  illustrated  better  by  the 
cinema  than  by  any  other  means,  and  the  films  are  available,  then  they 
should  be  used  in  the  class  and  lecture  room. 
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Hygiene  is  one  of  the  most  important  subjects  in  both  school  and 
social  life.  Generally  speaking,  in  the  writer’s  opinion,  one  of  the  safest 
methods  of  presentation  of  social  hygiene  topics  is  via  the  cinema. 
There  are  subjects  in  sex  hygiene  so  intimate  that  even  the  most  careful 
didactic  presentation  fails  to  reach  the  audience  thoroughly  and  safely. 
Here,  in  the  United  States,  the  U.  S.  Public  Health  Service,  realizing  the 
importance  of  social  hygiene,  has  prepared,  for  free  distribution  all  over 
the  country,  films  entitled  “Personal  Hygiene  for  Young  Men,”  “Personal 
Hygiene  for  Young  Women,”  and  “General  Personal  Hygiene.”  In 
addition,  through  cooperation  with  the  Society  for  Prevention  of  Ven¬ 
ereal  Diseases,  four  reels  of  cinema  films  which  deal  directly  with  the 
social  diseases,  syphilis  and  gonorrhea,  are  available  for  showing.  These 
films  show  very  positively  the  mode  of  transmission,  symptoms,  diagnosis, 
and  above  all,  prophylaxis  of  these  diseases.  The  public,  once  seeing 
these  films,  will  never  forget  them,  learning  a  lasting  lesson  which  reading 
or  lecture  work  could  never  hope  to  teach  them.  The  two  most  remark¬ 
able  cinema  films  shown  in  the  United  States  by  the  U.  S.  Health  Service 
in  Washington,  D.  C.  are  entitled,  “Reproduction  in  the  Lower  Forms  of 
Animal  Life,”  and  “Reproduction  in  the  Higher  Forms  of  Animal  Life.” 
These  films  illustrate  the  science  of  reproduction  so  beautifully,  and 
with  such  scientific  thoroughness  that  any  audience  can  appreciate 
once  and  for  all  the  marvels  of  reproduction  without  compunction.  The 
writer  has  shown  these  films  to  thousands  of  students  and  teachers,  always 
with  uniform  praise.  The  author,  however,  always  comments  upon  the 
films  and  calls  for  free  discussion  afterwards,  but  is  very  careful  to  insist 
that  no  joking  be  made  of  the  subject,  and  that  it  be  treated  seriously 
and  scientifically  in  the  lessons  which  follow. 

The  American  Red  Cross,  and  the  Society  for  Prevention  of  Tubercu¬ 
losis  have  excellent  films  pertaining  to  tuberculosis.  Many  public  health 
bureaus  have  films  or  slides  on  this  subject.  The  finest  cinema  film  that 
the  writer  has  ever  seen  on  disease  is  that  prepared  by  the  U.  S.  Health 
Service  in  Washington,  D.  C.  entitled  “How  the  Mosquito  Spreads 
Disease.”  It  is,  of  course,  a  highly  scientific  film  showing  the  cause,  pre¬ 
vention,  and  treatment  of  malaria  fever.  The  Foods  and  Drugs  Divi¬ 
sion  of  the  U.  S.  Department  of  Agriculture  has  cinema  films  on  the 
preparation,  uses,  and  deleterious  influences  of  dangerous  drugs.  The 
various  pharmaceutical  houses  have  films  relating  to  the  preparation,  and 
manufacture,  of  all  kinds  of  drugs  which  are  valuable  in  teaching  in  the 
schools  of  pharmacy. 
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Safety  First  is  a  watchword  here  in  the  United  States.  Safety  First 
and  First  Aid  films  have  been  used  by  the  writer  extensively  in  teaching 
younger  students.  They  are  very  valuable;  and,  if  accompanied  by 
discussion,  prove  the  best  and  most  efficient  method  of  instruction.  The 
American  Red  Cross,  the  American  Safety  Council,  the  U.  S.  Bureau  of 
Mines,  the  U.  S.  Department  of  Commerce,  etc.  have  prepared  films 
which  should  be  shown  to  young  students.  These  cinema  films  all  re¬ 
late  to  safety  first  and  first  aid  problems.  Public  utility  corporations 
such  as  gas  and  electric  companies,  railroads,  telephone  and  telegraph 
companies,  etc.  all  have  very  excellent  films  for  free  distribution  on 
safety  in  industry. 

The  U.  S.  Department  of  Agriculture,  and  the  U.  S.  Forestry 
Service  in  Washington,  D.  C.,  have,  literally,  hundreds  of  films  on  every 
conceivable  agricultural  topic.  Most  of  the  state  governments  have 
films  available  for  distribution  on  pertinent  agricultural  state  topics. 
The  state  agricultural  colleges  all  over  the  country  also  send  out  for 
free  service  and  use,  cinema  films  of  value  to  the  agricultural  interests 
of  their  own  particular  state  service.  The  writer  has  used  dozens  of 
these  films  in  connection  with  high  school  and  college  teaching  of  biol¬ 
ogy,  and  allied  subjects.  An  assignment  is  given  from  the  library  or 
text  book,  and  the  students  prejiare  reports,  for  example,  on  cotton 
raising,  and  the  cotton  boll  weevil.  The  films  “Cotton  Raising  in 
the  South,”  and  the  “Cotton  Boll  Weevil”  are  shown  the  next  day. 
Student  preparation  through  these  reports  plus  the  cinema  and  subse¬ 
quent  recitation  and  discussion  on  the  topic  make  an  ideal  method  of  in¬ 
struction  in  which  visual  aids,  recitation,  reading  and  lecture  methods 
are  all  combined  in  the  [presentation  of  the  subject.  The  Interna¬ 
tional  Harvester  Company  now  has  some  free  talking  films  on  various 
agricultural  topics,  which  have  their  place  as  valuable  aids  to  instruc¬ 
tion  in  agriculture. 

In  the  medical,  dental,  and  [pharmacy  schools  of  the  University  of 
Maryland,  frequent  use  is  made  of  pertinent  cinema  films  in  the  lecture 
room.  In  the  writer’s  own  subject,  bacteriology  and  serology,  he 
invariably  uses  from  ten  to  fifteen  reels  of  cinema  films  in  the  course  of 
the  semester.  The  biological  houses,  similar  to  the  Pasteur  Institute  in 
Paris,  prepare  all  kinds  of  serums  and  vaccines  for  use  as  prophylaxis 
and  treatment  of  the  various  contagious  and  infectious  diseases.  They 
have  films  and  lecture  material  on  the  preparation  and  standardization 
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of  these  biological  products.  The  visual  presentation  of  various  phases 
of  serum  and  vaccine  manufacture  can  be  shown  to  medical  and  pre¬ 
medical  students  in  bacteriology  in  a  few  minutes.  If  the  same  students 
were  to  visit  such  a  plant,  it  would  take  hours  of  time  and  explanation 
to  go  through  the  plant  to  see  and  understand  what  the  film  can  show 
in  a  few  minutes.  The  film,  furthermore,  presents  the  subject  with  per¬ 
fect  coherence,  and  interrelates  each  topic  systematically.  Every  phase, 
for  example,  of  the  manufacture  of  diphtheria  toxin,  toxoid,  and  anti¬ 
toxin  is  shown  in  the  first  part  of  the  film.  Next  comes  the  preparation  of 
typhoid  vaccine,  which  is  followed  by  small  pox  virus  manufacture,  and 
the  method  of  vaccinating  the  patient  against  this  disease.  It  is  obvious 
that  no  method  of  instruction  could  present  these  topics  so  adequately 
and  quickly  as  a  good  cinema  film. 

The  Medical  School  of  the  University  of  Maryland  has  dozens  of  films 
on  all  kinds  of  subjects  and  they  are  used  very  frequently.  Some  medi¬ 
cal  schools  here  in  the  United  States  arrange  for  exchange  of  films  of  a 
medical  nature.  The  University  of  Maryland  Medical  School  has  a 
splendid  department  of  photography,  which  includes  a  library  of  medical 
films  for  use  in  instruction.  In  some  phases  of  clinical  medicine,  obscure 
diseases  can  be  shown  to  advantage  by  movies.  Some  excellent  films 
are  available  on  the  various  parasitic  diseases,  and  show,  for  example, 
the  life  history  of  the  hookworm  and  its  economic  importance  in  medicine. 
Some  cancer  films  showing  the  actual  growth  of  cancer  cells  have  recently 
been  shown  at  the  Johns  Hopkins  University  School  of  Medicine.  This 
School  has  prepared  a  film  for  public  use,  showing  the  various  routine 
procedures  that  are  carried  out  in  a  large  medical  school  hospital,  and  is 
designed  to  illustrate  the  importance  of  hospital  service,  and  how  it  is 
rendered  for  the  benefit  of  the  community. 

In  conclusion,  it  might  be  well  to  reiterate  that  the  motion  picture  is 
a  very  valuable  and  important  aid  to  all  phases  of  biological  instruction. 
The  cinema  cannot  replace  the  laboratory  work,  neither  can  it  replace 
the  organized  presentation  of  material  by  a  good  instructor.  Neverthe¬ 
less,  wherever  visual  aids  can  be  used  to  advantage,  they  should  be  so 
used.  When  used  as  an  aid  to  general  instruction,  the  cinema  earns 
a  prominent  place  in  high  school,  college,  and  general  public  instruction. 
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A  SIMPLE  AND  FLEXIBLE  APPARATUS  FOR  TACHYGRAPHIC 
CINEPHOTOMICROGRAPHY’ 

OSCAR  W,  RICHARDS 

From  the  Osborn  Zoological  Laboratory,  Yale  University,  New  Haven,  Connecticut 

Many  of  the  phenomena  of  biological  science  progress  too  slowly  for 
convenient  direct  observation.  These  processes  may  be  studied  to 
advantage  by  photographing  them  on  motion  picture  film  at  appropriate 
intervals  of  time  and  then  projecting  the  film  at  the  usual  rate.  This 
speeds  up  the  process  so  that  the  growth  of  an  organism,  for  instance, 
which  takes  hours  or  days  may  be  reviewed  in  only  a  few  minutes. 
Such  a  film  is  the  opposite  of  the  slow  motion  film. 

It  is  proposed  anew  that  this  type  of  film  be  called  a  tachygraphic 
film.  The  suggestion  for  this  word  comes  from  Pizon,^  who  proposed 
the  word  Biotachygraphy,  which  means  to  write  life  rapidly. 

Various  forms  of  apparatus  for  making  these  films  have  been  devised.-'* 
The  outfit  to  be  described  here  has  certain  advantages  in  simplicity  and 
flexibility  and  may  be  assembled  at  less  cost  than  many  of  those  pre¬ 
viously  described.^ 

A  general  view  of  the  apparatus  is  given  in  figure  1 .  The  large  double 
telechron  motor  (M-4v3)  is  mounted  on  a  bracket  G,  figure  2,  which  is 
attached  to  the  camera  stand  II.  This  motor  may  be  obtained  with  a 
built  in  reducing  gear  so  that  the  main  drive  shaft  turns  exactly  one 
revolution  per  minute.  The  motor  is  accurate  when  the  alternating 
current  on  which  it  is  run  is  closely  controlled.  The  electric  clock  has 
become  so  general  that  in  most  places  the  alternating  current  may  be 
relied  upon  as  being  accurate.  Thus  the  timing  of  the  process  to  be 
photographed  is  reduced  to  measuring  the  film  and  knowing  the  interval 
between  exposures. 

Two  gears  connect  the  motor  with  a  camera  drive  shaft  E.  Such  gears 
are  inexpensive  and  may  be  obtained  in  various  stock  sizes,  and  different 

*  A  grant  from  the  Basche  Fund  of  the  National  Academy  of  Sciences  made  possible 
the  construction  of  this  apparatus. 

2  Pizon,  Congres  Zool.  Bern,  1904,  pp.  404-409. 

*  Richards,  O.  W.,  Jour.  Bio.  Photo.  Asso.,  1933,  2:  39. 

■*  The  apparatus  was  exhibited  at  the  1932  convention  of  the  Biological  Photo¬ 
graphic  Association  in  New  Haven,  Conn,  {Cf.  an  abstract  in  Science,  1934,  80- 
In  press.) 
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combinations  of  these  easily  changed  gears  make  possible  the  running 
of  the  camera  at  any  desired  speed.  One  of  the  bolts  which  attaches  the 


Fig.  1. 


A.  A  Oexf.ral  View  of  the  .Vpparatus  When  Used  with  the  Microsci  pe, 
B.  The  Microscope  and  Optical  Connection  with  the  Camera 


Fig.  2.  The  Telechron  Motor  and  the  Attachment  of  It  to  the  Stand  (//) 
Which  Supports  the  Camera 


motor  to  the  bracket  J,  figure  3,  should  have  several  positions  J'  to 
allow  for  the  different  distances  between  the  two  shafts  when  different 
gear  combinations  are  used. 
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Fig.  3.  Motor,  Stand,  and  Camera  as  Seen  from  the  Side  Opposite  that  of 

Figure  2 


Fig.  4.  The  Optical  Connei'Ter  (Beam-splitter),  Pharyngoscope  and  Device 
FOR  .Aligning  the  Optical  Connecter  with  the  Microscope 
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The  motor  runs  so  smoothly  that  no  special  mounting  is  required  to 
dampen  its  vibration.  The  general  problem  of  preventing  vibration  was 
solved  by  placing  each  piece  of  equipment  on  a  piece  of  rubber  kneeling 
pad  on  a  common  baseboard.  The  separate  boards  supporting  the 
different  parts  are  held  to  the  baseboard  with  bolts.  A  rubber  stopper 
was  placed  between  the  board  and  the  nut  of  the  bolt.  By  placing  the 
nuts  uppermost,  it  is  possible  to  level  the  bases  for  each  part  with  the 
aid  of  an  ordinary  carpenter’s  level.  Unless  the  room  in  which  the  ap¬ 
paratus  is  used  shakes  badly,  the  combination  of  kneeling  pad  and  stopper 
absc.bs  the  vibration  and  the  image  is  steady  when  the  film  is  projected 
onto  the  screen. 

The  camera  may  be  any  one  of  the  standard  makes  which  have  a 
place  for  the  attachment  of  the  motor  drive.  In  this  outfit  a  Victor 
camera  was  used.  The  camera  is  held  to  the  stand  11  by  a  set  screw  X. 
The  stand  made  by  Zeiss  for  their  motion  picture  camera  is  convenient 
for  this  purpose.  If  the  camera  is  mounted  vertically  above  the  micro¬ 
scope,  no  optical  connection  other  than  making  a  light-tight  joint  is 
required.  In  this  apparatus  it  was  jnore  convenient  to  use  the  camera  in 
a  horizontal  position.  At  first  the  Zeiss  microphote  was  used  to  connect 
the  microscope  and  the  camera  but  it  was  unsatisfactory  because  the 
small  size  of  the  collar  below  the  prism  prevents  the  use  of  compensating 
eyepieces  on  the  microscope.  The  most  satisfactory  optical  connecter 
is  that  made  by  the  Bausch  and  Lomb  Optical  Company,  which  has  the 
further  advantage  of  a  built  in  set  of  neutral  density  filters  Q,  figure  4. 
Their  device  was  made  for  use  with  the  Eastman  model  A  16,  mm.  camera 
but  may  be  attached  to  the  Victor  camera  by  taking  the  adapter  made  by 
the  Victor  people,  cutting  off  the  end  towards  the  camera  and  threading 
it  to  take  a  nut.  The  distance  between  the  prism  and  the  film-gate 
should  be  99.6  mm.  A  ring  of  metal  P  is  slipped  on  the  optical  con¬ 
necter  so  that  the  removable  part  of  the  connecter  will  be  stopped  at  the 
correct  distance  toward  the  clamp  O  each  time  that  it  is  attached  to  the 
camera. 

As  the  camera  has  to  be  taken  off  from  the  stand  when  changing  the 
film,  it  is  desirable  to  have  some  simple  means  of  aligning  the  optical 
connecter  and  the  camera.  To  accomplish  this  a  bracket  T  was  fastened 
to  the  viewing  tube  of  the  connecter  from  which  a  plumb  bob  ^  was 
suspended.  Once  the  outfit  was  correctly  aligned  with  the  aid  of  the 
level  a  spot  was  made  on  Q  directly  under  the  plumb  bob  S.  Thereafter 
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correct  alignment  was  obtained  by  merely  moving  the  apparatus  until 
the  plumb  bob  was  directly  over  this  spot. 

The  optical  connecters  contain  an  incompletely  silvered  prism  which 
reflects  most  of  the  light  (60  to  90  per  cent  depending  on  the  make)  from 
the  microscope  ocular  at  right  angles  into  the  camera  and  the  rest  of  the 
light  passes  directly  to  the  eye  lens  of  the  connecter.  Hence  the  common 
name  of  beam-splitter  for  these  optical  connecters.  A  ruled  square  seen 
on  looking  into  the  beam-splitter  shows  the  field  covered  by  the  camera 
so  the  object  may  be  properly  centered. 

A  simple  means  for  observing  the  focus  on  the  film  is  the  telescope  of  a 
nasal  pharngoscope.^  This  contains,  at  one  end,  a  right  angle  prism  and 
at  the  other  end  a  lens  to  magnify  the  image.  The  pharyngoscope  K 
passes  between  the  shutter  of  the  camera  and  the  film-gate  and  is  held 
at  the  correct  distance  by  a  washer  L.  A  small  bracket  M  is  fastened  to 
the  camera  to  strengthen  and  to  hold  the  pharyngoscope  erect.  When 
the  pharyngoscope  is  not  used,  it  is  withdrawn  and  the  hole  into  the 
camera  is  filled  by  a  pin.  The  entire  surface  of  the  film  may  be  seen  by 
slightly  rotating  the  pharyngoscope.  When  the  pharyngoscope  is  at  one 
side  of  the  film-gate,  the  other  side  will  appear  somewhat  distorted 
owing  to  the  small  field  of  vision,  but  this  does  not  prevent  accurate 
focusing. 

If  a  telephoto  lens  or  the  lower  power  lenses  of  the  microscope  are  used, 
the  object  may  be  focused  on  the  film  as  one  looks  down  the  tube  of  the 
pharyngoscope.  The  image  can  be  seen  on  the  film,  of  course,  only  when 
the  camera  shutter  is  open.  There  is  not  enough  light  passed  to  the  film 
with  the  higher  powers  of  the  microscope  for  visual  focusing  by  this 
means  and  in  that  case  a  beam-splitter,  such  as  the  optical  connecter 
described,  is  required.  The  pharyngoscope  is  convenient  even  with  the 
beam-splitter  when  setting  or  timing  the  shutter  and  when  correcting 
lenses  must  be  used,  as  will  be  described  later,  for  the  photography  of 
the  larger  microscopic  objects.  The  pharyngoscope  may  be  used  in 
place  of  the  beam-splitter  for  low  magnifications  and  is  a  convenience  in 
other  routine  work,  e.g.,  the  making  of  titles. 

The  illuminating  unit  is  a  Bausch  and  Lomb  ribbon  filament  lamp. 
This  lamp  gives  sufficient  illumination  when  using  the  oil  immersion 
lens  and  gives  a  constant  light  rather  than  the  flickering  light  of  the  arc 

®  This  use  of  the  pharyngoscope  was  first  reported  to  the  1933  convention  of  the 
Biological  Photographic  Association  at  Rochester,  N.  Y. 
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lamp.  The  lamp  contains  a  focusable,  aspheric  condenser  and  a  rack  for 
filters.  The  heat  from  the  lamp  is  absorbed  with  a  polished  two  inch 
square  piece  of  Corning  Aklo  glass  2  mm.  thick  (No.  vS96LK72215). 
This  glass  is  placed  in  the  bracket  on  the  lamp  in  place  of  the  usual  water 
cell. 

A  warm  stage  is  used  on  the  stage  of  the  microscope  to  keep  the  object 
at  the  required  temperature  and  may  be  seen  in  figure  1  together  with  the 
series  lamp  which  latter  is  placed  just  back  of  the  camera  stand. 

The  light  is  adjusted  with  the  atd  of  the  condenser  on  the  lamp  so  that 
the  image  of  the  filament  is  focused  on  the  diaphragm  of  the  microscope 
condenser.  The  diaphragm  of  the  microscope  condenser  is  centered  in 
the  usual  way  by  focusing  it  through  the  microscope  and  is  then  opened 
up  until  the  back  lens  of  the  objective  is  almost  completely  filled  with 
light.  To  see  this  the  ocular  is  removed  from  the  microscope.  The 
diaphragm  on  the  lamp  condenser  should  then  be  in  focus  in  the  same 
plane  as  the  object.  The  diaphragm  on  the  lamp  serves  as  a  field  stop 
and  the  diaphragm  on  the  condenser  of  the  microscope  is  an  aperture 
stop.  This  method  gives  the  best  light  adjustment  when  the  higher 
powers  of  the  microscope  are  used.  The  condenser  of  the  microscope  is 
removed  to  obtain  sufficient  light  for  the  lower  powers  of  the  microscope 
and  in  this  case  the  light  may  be  adjusted  by  direct  vision  either  through 
the  beam-splitter  or  the  pharyngoscope. 

The  exposure  is  determined  by  the  speed  at  which  the  camera  is  driven. 
The  only  adjustments  for  the  amount  of  light  reaching  the  film  are  the 
set  of  neutral  density  filters  ()  on  the  beam-splitter,  and  the  placing  of 
neutral  density  filters  in  the  holder  on  the  lamp  between  the  lamp  and 
the  microscope.  The  correct  exposure  is  determined  from  a  series  of 
trial  exposures  on  a  test  strip  of  film  and  the  one  which  gives  the  best 
negative  is  used.  Once  the  correct  exposure  has  been  obtained  in  this 
manner,  it  is  possible  to  measure  the  light  through  the  beam-splitter 
with  a  Bell  and  Howell  photometer.  After  this  calibration,  the  light  is 
merely  adjusted  to  give  the  same  reading  with  the  photometer.®  The 

*  Mr.  R.  F.  Mitchell  of  the  Bell  and  Howell  Company  wrote  me  (April  19,  1934) 
that  Dr.  R.  B.  Stout  has  used  this  photometer  in  a  similar  manner.  He  quotes  from 
Stout’s  letter  as  follows: 

“The  arrangement  for  use  of  the  Photometer  should  interest  you.  If  a  small  piece 
of  ground  celluloid  is  fastened  over  the  lens  farthest  from  the  eye,  the  intensity  of  light 
projected  to  that  point  may  be  measured  just  as  readily  as  reflected  light  by  the  usual 
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Weston  photronic  cell  is  not  satisfactory  for  an  exposure  meter  unless 
used  with  a  sensitive  galvanometer.^ 

When  pictures  are  taken  at  a  slow  rate,  up  to  about  34  per  minute,  a 
great  deal  of  expense  may  be  saved  by  making  the  negatives  on  positive 
film.  The  positive  film  can  be  obtained  for  from  75  cents  to  $1.25  per 
100  feet  depending  on  the  brand  used.  This  film  is  not  color  sensitive 
and  can  be  used  only  when  the  object  does  not  contain  color.  The  film 
may  be  sent  to  a  processing  laboratory  for  development  or  may  be 
developed,  as  we  do,  in  a  Stinemann  reel.  After  the  film  is  washed,  it  is 
wiped  with  a  chamois  skin  and  hung  between  two  clothes  lines  in  the 
room  by  means  of  paper  clips.  The  paper  clips  are  opened  so  that  one 
end  may  be  placed  over  the  clothes  line  and  the  other  end  passes  through 
a  sprocket  hole  in  the  film. 

This  equipment  is  for  16  mm.  film  although  a  similar  arrangement 
could  be  used  with  the  standard  35  mm.  film.  In  this  case  the  16  mm. 
film  was  used  because  the  size  of  the  frame  was  adequate  for  the  work,  the 
cost  is  much  less  than  that  of  35  mm.  film,  and  the  convenience  of  a 
smaller  projector  which  may  be  used  anywhere.  The  standard  film  is 
not  useful  in  biological  laboratories  because  many  states  require  a  fire¬ 
proof  booth  even  when  35  mm.  safety  film  is  projected. 

The  equipment  was  designed  primarily  to  photograph  the  growth  of 
single  yeast  cells.  For  these  cells  14  exposures  per  minute  is  satisfactory. 
The  equipment  was  adapted  for  photographing  the  development  of 
Funduliis  eggs  by  attaching  a  48  mm.  Heliar  photographic  objective  to 
the  beam-splitter  with  the  aid  of  a  section  of  cardboard  mailing  tube,  a 
cork  to  fit  the  mailing  tube,  and  some  bits  of  adhesive  tape.  The  lens 
was  mounted  in  a  hole  in  the  cork.  In  this  case  the  microscope  was  not 
used.  The  beam-splitter  does  not  give  correct  focus  on  the  film  with 
this  lens  because  the  beam-splitter  is  built  for  the  standard  tube  distance 
of  the  microscope.  The  eggs  were  focused  sharply  on  the  film  as  seen 


way.  I  found  it  convenient  to  add  another  arbitrary  scale  to  the  outer  rotating  seg¬ 
ment,  numbered  from  1  to  20,  and  after  taking  a  series  of  shots  through  all  three  micro¬ 
scope  lenses  with  the  light  so  regulated  as  to  match  up  the  filament  intensity  with  the 
rheostat  set  at  5,  10,  15,  and  20  on  this  scale,  I  find  that  uniform  exposures  may  be 
obtained  at  any  magnification,  and  through  any  color  filter,  merely  by  setting  the 
Photometer  scale  at  the  proper  point  (regular  film  10,  panchromatic  film  8,  super¬ 
sensitive  film  7),  and  regulating  the  light  intensity  by  means  of  the  projector  rheostat 
or  the  iris  diaphragm  below  the  condenser  till  it  matches  the  filament  brilliancy.” 

’’  Or  by  the  use  of  a  modification  of  the  apparatus  described  by  Gross,  L.,  &  C. 
Johnson,  Jour.  Bio.  Photo.  Asso.  1933,  1:  172. 
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through  the  pharyngoscope.  Then  minus  lenses  were  placed  over  the 
viewing  tube  of  the  beam-splitter  until  the  focus  as  seen  through  it  was 
sharp  to  the  eye.  Once  the  right  lens  was  found,  no  further  adjustment 
was  necessary  unless  the  relations  between  the  object  and  the  lens  were 
changed.  A  set  of  minus  lenses  from  1  to  8  diopters  by  even  units  is  sat¬ 
isfactory  for  this  purpose.® 

For  the  work  described,  the  living  material  was  not  injured  by  being 
constantly  exposed  to  the  light  source.  When  this  is  not  desirable,  a 
magnetic  shutter  may  be  placed  between  the  lamp  and  the  microscope 
and  synchronized  with  the  shutter  by  placing  suitable  contacts  on  the 
insulating  drum  C.  The  circuit  is  made  through  the  two  strips  /  con¬ 
nected  to  the  binding  posts  F. 

The  essentials  of  the  apparatus  may  be  obtained  for  a  relatively  low 
cost,  though  it  is  possible  to  spend  much  more.  The  motor  and  the 
labor  of  mounting  it  was,  in  this  case,  about  835.00.®  The  camera 
stand  may  be  homemade  but  it  is  probably  cheaper  to  buy  this  ready 
made  from  Zeiss.  A  second  hand  16  mm.  motion  picture  camera  may  be 
obtained  fairly  cheaply.  The  cost  -of  the  pharyngoscope  is  about  84.00 
and  for  many  purposes  it  alone  is  satisfactory  for  focusing.  If  more 
elaborate  work  is  intended,  then  the  added  cost  of  the  beam-splitter  is 
inevitable.  For  many  purposes  a  Mazda  lamp  is  satisfactory  so  that 
the  research  lamp  here  used  is  not  required.  With  careful  buying,  the 
minimum  cost,  without  the  microscope,  warm  stage,  microscope  lamp, 
and  beam-splitter  could  be  about  8100.00.  The  additional  equipment, 
without  the  microscope,  may  easily  cost  one  to  three  times  this  amount. 
Microscopes  may  be  obtained  from  825.00  up  to  as  much  as  one 
wishes  to  pay.  It  is  hoped  that  this  description  will  demonstrate  that 
an  efficient,  flexible  apparatus  can  be  made  at  a  relatively  low  cost  and 
that  this  will  furnish  necessary  background  so  that  others  can  make  their 
equipment  from  this  scheme,  modifying  it  to  suit  the  particular  condi¬ 
tions  found  in  their  laboratories  and  for  the  material  they  wish  to  record. 

^Cf.  Foot  and  Stribel  quoted  in  Guyer’s  Animal  Alicrology,  1921,  Chicago,  pp. 
150,  and  Richards,  O.  W.,  Science,  1932,  75:  107. 

*  The  motor  and  the  pharyngoscope  mountings  were  designed  and  made  by  Mr. 
Ralph  of  the  Dunham  Laboratory,  Yale  University,  and  the  simplicity,  and  usability 
of  these  are  a  tribute  to  his  craftsmanship. 


72 


JOURNAL  OF  THE  BIOLOGICAL  PHOTOGRAPHIC  ASSOCIATION 


IMPORTANCE  OF  THE  HUMAN  RELATION  BETWEEN  THE 
BIOLOGICAL  PHOTOGRAPHER  AND  HIS  CHIEF, 
CLIENTS  AND  PATIENTS* 

F.  R.  HARDINC; 

From  The  Department  of  Photography,  Children's  Hospital,  Boston,  Massachusetts 

The  attitude  of  the  Biological  Photographer  towards  the  various  people 
with  whom  he  comes  in  contact  in  his  daily  work,  will  determine  to  a 
large  extent  the  cooperation  he  receives.  If  a  pleasant  manner  is  main¬ 
tained,  people  will  usually  be  glad  to  cooperate,  but  if  a  surly,  disagree¬ 
able  atmosphere  greets  them,  they  certainly  will  not  try  very  hard  to  be 
helpful.  Meet  people  half  way  in  your  dealings  with  them.  You  can 
be  in  trouble  all  the  time  if  you  pick  out  little  things  and  build  them  up  to 
the  size  of  mountains.  Or  you  can  have  peace  and  the  respect  of  the 
staff  by  passing  over  small  happenings.  Be  firm,  when  firmness  is  neces¬ 
sary,  but  do  not  go  about  looking  for  things  over  which  to  make  trouble. 
A  department  cannot  function  efficiently  when  it  is  filled  all  day  with  the 
sounds  of  battle. 

In  making  requests  to  your  chief  for  this  or  that  apparatus,  explain  the 
reason  for  the  request,  and  whether  or  not  it  will  cut  costs  by  causing 
the  work  to  be  produced  more  quickly  or  easily.  Have  all  the  facts 
ready  when  making  these  requests.  It  will  save  time,  and  show  that  you 
know  your  business.  If  your  chief  knows  that  you  are  not  in  the  habit 
of  asking  for  ornamental  and  unnecessary  apparatus,  a  request  will  carry 
a  great  deal  more  weight  when  it  is  made  for  necessary  equipment. 
Know  your  production  costs.  The  old  idea  that  costs  meant  next  to 
nothing  in  an  institution  has  been  quite  thoroughly  exploded  in  the  past 
five  years.  One  cannot  run  a  department  efficiently  without  knowing 
how  much  it  costs  to  carry  out  the  various  processes.  These  figures  need 
not  be  memorized,  but  filed  where  they  are  available  when  needed.  If 
these  cost  figures  are  unknown,  it  will  be  impossible  to  fix  an  accurate 
price  scale.  It  is  a  very  rare  occasion  when  one  finds  an  institution  that 
has  a  Department  of  Photography  which  is  self  supporting.  My  depart¬ 
ment  at  the  Children’s  Hospital  is  not  self  supporting,  but  it  more  than 
pays  its  stock  bill,  in  spite  of  the  fact  that  a  tremendous  amount  of 
clinical  photography  is  done  at  no  cost  to  the  various  departments  of  the 


Read  at  the  1934  Convention  of  the  Biological  Photographic  Association. 


RELATION  BETWEEN  BIOLOGICAL  PHOTOGRAPHER  AND  CLIENT  7.^ 

institution.  The  revenue  is  received  from  copying,  lantern  slides,  extra 
prints,  motion  pictures,  etc. 

Keep  the  rules  of  your  department  flexible  and  avoid  unnecessary  red 
tape.  Be  pleasant,  but  impersonal  in  your  attitude  toward  the  patient. 
This  will  help  the  patient  to  overcome  embarassmient  at  being  placed  in 
a  blaze  of  light  in  a  nude  or  semi-nude  condition.  Make  certain  that  the 
lights  are  turned  on  before  the  patient  is  placed  in  front  of  them.  There  will 
be  fewer  patients  complaining  about  the  bright  light  if  this  simple  thing 
is  done.  Have  unbounded  patience,  nothing  will  be  gained  by  showing 
impatience  at  a  lack  of  understanding  of  what  is  required.  Sympathy 
and  understanding  will  go  a  long  w'ay  in  smoothing  over  the  rough  spots 
we  all  encounter. 

Never  allow  a  “hard-boiled”  attitude  to  creep  into  the  Department, 
either  on  your  part  or  on  the  part  of  the  nurse  or  attendant.  If  a  nurse 
treats  a  patient  in  an  unnecessarily  harsh  or  rough  manner,  report  her  to 
her  head  nurse  or  nursing  supervisor.  This  is  for  the  best  interests  of  the 
institution,  as  the  patient  is  sure  to  talk  about  the  disagreeable  nurse 
after  leaving  the  hospital.  Be  considerate  of  the  people  who  work  under 
your  direction.  If  they  make  mistakes  occasionally,  remember  that  no 
one  is  perfect  and  no  one  deliberately  makes  mistakes.  Be  fair  in  dealing 
with  them  and  do  not  have  favorites  if  you  desire  a  smooth-running  depart¬ 
ment.  Remember  to  treat  the  maids,  orderlies  and  other  employees 
with  consideration.  They  are  also  human  beings  and  they  appreciate 
considerate  treatment. 

Handling  child  patients  is  something  the  average  biological  photog¬ 
rapher  does  not  like  to  do.  A  few  special  precautions  are  necessary. 
You  must  have  the  confidence  of  the  children  before  successful  photo¬ 
graphs  can  be  made.  Talk  to  them.  Some  of  them  can  be  coaxed  to 
keep  quiet.  If  a  child  is  fractious,  keep  your  voice  pleasant,  no  matter 
how  you  may  feel  inside.  Try  to  avoid  sudden  moves  when  you  are 
working  with  very  small  children.  Infants  are  extremely  hard  to  work 
on.  They  must  usually  be  held,  and  this  is  where  a  cooperative  attend¬ 
ant  is  necessary.  If  an  infant  can  be  photographed  just  after  feeding, 
this  is  the  time  it  is  usually  most  quiet.  After  focussing  and  setting  the 
filmholder,  a  wait  of  from  two  to  ten  minutes  for  the  infant  to  quiet  down 
is  not  unusual,  before  an  exposure  can  be  made.  Infants  cannot  be 
restrained  with  any  mechanical  device,  without  making  them  more  rest¬ 
less  than  they' were  in  the  first  place.  They  can  be  placed  in  the  approxi- 
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mate  position  and  then  left  to  quiet  down.  A  final  gentle  easing  into 
position  will  probably  be  necessary  just  before  the  exposure  is  made. 
Sometimes,  they  must  be  held  gently,  but  firmly  in  the  position  desired. 
If  the  infant  is  crying  and  will  not  stop,  less  motion  will  result  if  the  shut¬ 
ter  is  tripped  at  the  end  of  one  cry  and  before  the  next  one  has  started. 
There  is  usually  a  pause  of  about  half  a  second  between  cries.  However, 
the  flash  bulb  synchroni/.ed  with  the  shutter  will  overcome  this  difficulty. 
Devices  for  this  pur[)ose  may  be  purchased  from  the  photographic  supply 
stores. 

There  are  several  kinds  of  pests  who  will  annoy  you  as  a  Biological 
Photographer.  One  of  these  is  the  man  who  has  an  amateur  knowledge 
of  photography,  and  tries  to  tell  you  where  to  place  your  lights,  how  to 
pose  the  patient,  that  your  lens  is  not  suitable  and  so  forth.  He  is  some¬ 
times  a  difficult  pest  to  put  down.  The  method  used  must  vary  somewhat 
with  the  individual.  Sometimes  ignoring  him  will  work,  at  other  times 
ridicule.  Sometimes  a  comparison  of  his  work  and  yours  will  stop  him. 
For  example,  ask  him  in  a  good  humored  manner,  how  he  would  like  to 
have  you  go  to  his  ward  and  contradict  his  diagnosis  of  a  case.  This 
will  often  bring  him  to  his  senses.  As  an  extreme  measure  a  request  for 
him  to  mind  his  own  affairs  must  be  resorted  to.  Another  pest  is  the 
chronic  rush  man.  He  is  a  hard  person  to  cure  of  this  habit,  for  it  usually 
is  a  habit.  Sometimes  when  the  necessity  for  time  in  which  to  do  the 
work  properly,  is  explained  to  him,  he  will  see  your  side  of  the  story  and 
give  you  more  time  in  the  future.  This  will  not  always  work  and  more 
drastic  methods  must  be  used.  For  work  wanted  on  ridiculously  short 
notice,  a  length  of  time  in  which  the  work  could  not  possibly  be  done,  a 
point  blank  refusal  is  indicated.  Send  this  person  to  an  outside  photog¬ 
rapher  and  let  him  find  out  that  it  cannot  be  done.  Remember  in  dealing 
with  these  people  that  you  are  the  loser  in  doing  rush  work,  if  it  is  not  up 
to  standard.  People  bringing  in  rush  work  never  seem  to  realize  that 
there  is  other  work  in  hand  which  must  necessarily  be  delayed  because 
they  were  late  in  getting  their  material  ready.  They  are  the  first  ones 
to  complain  if  their  work  is  not  ready  on  time.  If  you  continue  to  de¬ 
mand  sufficient  time  in  which  to  produce  good  work,  most  of  your  rush 
orders  will  slowly  die  away.  There  is  always  the  legitimate  rush,  due  to 
some  sudden  change  of  program,  and  you  must  cooperate  with  the  person 
who  brings  in  this  type  of  work.  It  is  possible  on  very  rare  occasions 
by  stopping  all  other  work  in  hand  to  expose,  develop,  fix,  wash  and  dry  a 
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copy  negative,  and  make  a  lantern  slide,  bound  and  ready  for  delivery  in 
25  minutes.  The  fact  that  it  is  possible  does  not  mean  that  such  speed 
should  be  resorted  to  except  in  the  greatest  of  emergencies.  If  you 
promise  something  to  a  client  at  a  certain  time,  make  sure  it  is  ready  at  that 
time.  A  reputation  for  promptness  is  a  valuable  asset. 

Then  we  have  the  individual  who  requests  a  photograph  of  something 
which  will  not  photograph  well.  Tell  the  person  that  the  result  will  not 
be  good  and  explain  the  reason.  If  he  insists,  do  not  argue,  simply  tell 
him  not  to  expect  too  much  and  make  a  sincere  attempt  to  photograph 
the  object.  If  the  result  is  poor,  and  the  person  who  ordered  it  makes 
a  fuss,  remind  him  of  your  protest  over  making  the  photograph.  The 
point  to  remember  is,  warn  them,  but  do  not  argue.  It  is  difficult  to 
explain  to  the  layman  the  technical  reason  underlying  your  doubt  of 
good  results. 

Be  sure  that  your  system  of  filing  and  cataloging  negatives  is  efficient. 
All  card  files  should  be  thoroughly  cross-indexed  in  such  a  manner  that 
given  the  patient’s  name,  record  number  or  diagnosis,  the  negative  can 
be  produced  immediately.  If  it  is  not  possible  to  do  this,  the  filing 
system  should  be  modernized  at  once.  A  client  will  have  a  very  poor 
idea  of  your  efficiency  if  it  takes  one  or  two  false  starts  and  5  or  10  minutes 
of  time  to  produce  a  negative  from  your  files. 

If  the  department  is  called  upon  to  do  some  special  work  for  which  it 
is  not  equipped,  find  out  if  enough  of  this  type  of  work  would  come  in 
from  the  hospital  as  a  whole  to  make  it  worth  while  to  add  the  necessary 
apparatus.  See  if  existing  apparatus  might  be  adapted.  If  this  special 
type  of  work  is  to  come  from  one  department  only,  suggest  to  the  head 
of  that  service  that  he  supply  the  necessary  apparatus.  Explain  to  him 
that  no  other  department  is  concerned,  that  it  seems  fair  to  have  the 
expense  of  the  apparatus  come  out  of  his  budget.  We  have  a  situation 
at  our  hospital  which  is  fairly  common.  The  Children’s  Hospital  is 
closely  allied  with  Harvard  Medical  School  and  the  chiefs  of  the  various 
services  are  professors  at  the  Medical  School.  This  complicates  the 
matter  of  buying  apparatus,  the  question  always  being,  is  this  for  the 
benefit  of  the  Hospital  or  the  Medical  School?  As  an  example  of  how  this 
fact  may  be  used  to  advantage,  the  chief  of  one  of  the  departments  had 
been  after  me  for  some  time  to  take  photographs  of  a  special  operation 
which  he  performed  not  more  than  5  times  a  year.  I  told  him  the  hos¬ 
pital  did  not  have  proper  lens  equipment  to  do  so,  as  the  camera  would 
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have  to  be  placed  in  the  balcony  of  the  operating  room  in  order  to  look 
down  on  the  operative  field.  This  would  place  the  camera  about  ten 
feet  from  the  operating  table.  He  asked  what  I  needed,  and  I  told  him,  a 
telephoto  lens,  explaining  what  it  was.  He  wanted  to  have  the  Hospital 
order  one.  I  said  that  he  would  be  the  only  one  to  make  use  of  the  lens 
and  that  it  was  hardly  fair  to  saddle  the  hospital  with  a  bill  of  from  SlOO 
to  $200,  if  indeed,  they  would  consent  to  buying  it  in  the  first  place.  I 
suggested  that  his  department  at  the  Medical  School  purchase  the  lens. 

He  finally  asked  me  to  look  up  the  price  of  the  lens  I  wanted,  which  I 
did,  reporting  the  cost  to  him.  I  received  orders  to  buy  the  lens  and 
have  the  bill  sent  to  him,  which  was  done.  His  department  owns  the 
lens  and  the  hospital  has  the  use  of  it,  the  lens  being  kept  in  the  office  of 
the  Department  of  Photography. 

I  think  it  is  a  poor  policy  to  load  up  the  department  with  expensive, 
occasionally  used  apparatus.  It  is  an  unwarranted  expense  to  the  insti¬ 
tution  and  in  many  cases  is  totally  unjustified.  By  this  I  do  not  mean 
that  one  should  try  to  use  apparatus  that  is  not  adequate  to  do  the  routine 
work.  On  the  contrary,  the  best  camera  and  lens  are  cheapest  in  the 
long  run.  I  am  speaking  of  the  photographer  who  feels  that  he  must 
have  a  separate  camera  and  lens  for  each  different  type  of  work  pro¬ 
duced.  One  camera  can  and  should  be  used  for  routine  clinical  work, 
copying,  photographing  gross  specimens  etc.  In  many  instances,  it  is 
not  necessary  to  have  a  separate  lens  for  each  camera.  Purchase  extra 
lens  flanges  and  use  the  same  lens  for  more  than  one  purpose. 

When  plans  are  drawn  for  new  apparatus,  be  positive  that  the  appa¬ 
ratus  is  in  its  most  simple  form  before  construction  is  ordered.  The 
first  draft  of  new  apparatus  is  almost  always  more  complicated  than  is 
necessary.  Condense  and  eliminate  as  much  as  possible. 
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PHOTOGRAPHIC  TECHNIC,  NEW  PROCESSES  AND 
EQUIPMENT 

F.  R.  HARDING 

From  the  Department  of  Photography,  Children's  Hospital,  Boston,  Massachusetts 
THE  BAUSCH  AND  LOMB  EXHIBIT  AT  THE  CHICAGO  WORLDS  FAIR 

The  professional  photographer,  or  the  amateur,  who  visited  the  Hall  of  Photography 
at  the  Century  of  Progress  found  the  Bausch  &  Lomb  Photographic  Lens  Exhibit 
an  extremely  interesting  contribution  to  the  science  of  photography  with  which 
Bausch  &  Lomb  has  been  identified  since  its  beginning.  Since  1887,  when  Dr.  Edward 
Bausch  invented  the  iris  diaphragm  shutter  which  made  it  possible,  for  the  first  time, 
to  take  snapshots,  a  continuous  series  of  patents  has  been  granted  on  photographic 
lenses  and  mountings. 

One  particularly  interesting  lens  in  the  group  on  display  was  the  Convertible  Protar 
type,  f:6.3  w’hich  Captain  A.  W.  Stevens  of  the  Army  Air  Corps  selected  for  use  in  the 
camera  that  he  invented  for  photographing  the  earth  automatically  at  regular  inter¬ 
vals.  Every  minute  and  a  half  an  exposure  is  made.  Through  these  photographs, 
checked  wdth  the  barometric  readings,  an  accurate  chart  of  altitude  will  be  obtained. 
The  camera,  focused  straight  down,  will  show  the  curvature  of  the  earth,  thus  per¬ 
mitting  comparatively  accurate  mathematical  measurements  of  altitude.  The  con¬ 
vertible  Protar  Lens  is  ideal  for  this  purpose,  experiments  have  proven. 

Another  lens  which  has  won  high  praise  from  the  Army  Air  Corps  is  Aero-Tessar 
f;6,  24  inch  focus.  Because  of  its  high  correction  and  its  speed  this  lens  has  been 
found  exceptionally  useful  in  making  precise  air  maps,  a  vital  phase  of  national 
defense. 

In  the  movies  the  Raytar  Lenses  are  being  used  in  the  Holywood  studios  to  make 
finer  pictures,  while  the  Cinephor  lenses  are  equally  popular  in  theatres  for  the  bril¬ 
liance  and  clarity  of  their  projection. 

The  news  cameraman,  driven  to  secure  his  snaps  hurriedly,  uses  the  Bausch  &  Lomb 
Tessar  Series  Ic.  and  the  many  excellent  newspaper  illustrations  seen  today  are  made 
possible  by  modern  high-speed  lenses  such  as  this. 

Many  of  the  finest  colored,  or  black  and  white,  illustrations  seen  in  first-class  mag¬ 
azines  are  made  with  the  B.  &  L,  Process  Anastigmat.  Such  work,  in  order  to  obtain 
orthoscopic  effect,  requires  very  accurate  glass  prisms  for  the  reversing  of  the  image. 

In  industrial  photography  where  correct  records  are  essential,  and  in  police  w'ork 
where  they  are  equally  necessary,  the  Tessar  Series  lib  and  the  convertible  Protar 
Series  Vila  lenses  are  widely  used. 

The  portrait  photographer  uses  the  Bausch  &  Lomb  Sigmar  where  fine  details  are 
desired  without  harsh  contrast.  These  lenses  furnish  ample  speed  in  order  to  record 
the  characteristics  of  the  human  face  so  essential  in  true  portraiture.  The  Plastigmat 
is  also  liked  by  the  professional  photographer  because  of  the  pleasing  softness  with 
which  it  renders  natural  likenesses. 

The  increasing  popularity  of  home  movies  has  brought  increasing  calls  for  the 
B.  &  L.  Biophor  projection  lenses,  designed  to  meet  the  need  for  pictures  of  varied 
size  in  rooms  of  many  dimensions. 
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The  Bausch  &  Lomb  Photographic  Lens  Exhibit  also  showed  the  Compound 
Shutter,  the  precise  construction  of  which  makes  it  absolutely  dependable  at  the 
various  speeds  indicated. 

A  new  and  interesting  folder  on  the  convertible  Protar  Lens  is  now  being  prepared 
by  Bausch  &  Lomb  which  may  be  had  on  request. 

USES  OF  “snow  white”  WHITE  INK 

Photographers  and  radiographers  are  using  “Snow  White”  White  Ink  for  many 
purposes.  Among  the  many  ways  of  employing  this  ink  may  be  mentioned  its  use  as 
an  opaque.  It  is  used  by  radiographers  to  mark  the  patient’s  name  and  record  number 
on  the  film.  Photographers  often  use  it  for  titling  negatives  so  that  the  title  will  show 
on  the  photograph.  “Snow  White”  White  Ink  is  readily  used  in  an  airbrush.  It  is 
employed  in  some  forms  of  motion  picture  titles,  and  has  hundreds  of  other  uses 
Further  information  can  be  obtained  from  J.  W.  Johnston,  P.  O.  Box  578, 
Rochester,  N  Y. 

MOTION  PICTURE  CAMERAS  IN  STRATOSPHERE  FLIGHT 

Two  Bell  &  Howell  Eyemo  motion  picture  cameras  were  carried  in  the  gondola  of 
the  balloon  used  in  the  recent  National  (Geographic — Army  Air  Corps  Stratosphere 
flight,  which  began  at  Rapid  City,  South  Dakota,  and  ended,  as  a  result  of  a  forced 
descent,  near  Holdrege,  Nebraska.  The  two  cameras  fell  with  the  gondola  eleven 
and  one  half  miles.  One  was  in  substantially  good  condition  after  its  record  plunge, 
the  other  was  more  damaged. 

Captain  A.  W.  Stevens,  U.  S.  Army,  together  with  Major  W.  E.  Kepner  and  Cap¬ 
tain  O.  A.  Anderson,  of  the  flight  personnel,  had  intended  starting  the  cameras  to  make 
movies  of  the  flight  at  an  altitude  of  6(),(K)()  feet,  but  it  was  at  60,(X)0  feet  that  the 
balloon  was  disabled  and  began  its  descent,  and  there  was  no  opportunity  for  movie 
making  at  that  crisis,  nor  later. 

“Had  the  flight  continued,”  states  Captain  Stevens,  “We  would  have  exposed  about 
80  feet  of  film  in  the  next  hour  and  about  120  feet  more  in  the  succeeding  hour.  I  also 
had  three  extra  rolls  of  film  to  reload  with  in  case  we  had  time  to  make  still  more 
pictures.” 

The  Eyemo  cameras  were  selected  for  the  flight,  among  other  factors,  because  of 
their  extreme  lightness  of  weight — a  vital  point  when  every  additional  ounce  of  cargo 
would  cut  down  the  maximum  height  that  could  be  attained. 

One  camera  was  equipped  with  a  tens  of  six  inch  focal  length  and  the  other  a  3*  inch 
lens.  This  was  to  permit  taking  pictures  of  different  magnifications. 

Two  pieces  of  specially  selected  and  carefully  checked  optically  flat  glass  were 
mounted  in  the  gondola,  forming  two  portholes  through  which  the  cameras  pointed. 
The  cameras  operated  automatically  following  the  winding  of  a  heavy  mainspring. 
This  automatic  opera  tion  was  to  permit  the  operator  to  attend  to  other  matters  between 
intervals  when  the  mainspring  had  to  be  wound. 

Inasmuch  as  long  before  the  projected  maximum  altitude  of  fifteen  miles  was 
attained,  it  would  be  impossible  for  the  human  eye  to  cut  through  the  tremendous 
depth  of  atmosphere  and  see  the  surface  of  the  earth  from  the  gondola,  heavy  red 
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filters  and  film  sensitized  to  infra-red  were  to  be  used.  In  this  way  the  camera  would 
be  able  to  see  what  the  human  eye  could  not. 

In  addition  to  showing  the  appearance  of  the  earth  at  different  altitudes,  the  movies 
would  have  indicated  the  manner  in  which  the  balloon  rotated  as  it  ascended. 

Regarding  the  condition  of  the  cameras  after  their  plunge,  Captain  Stevens  states: 
“Except  for  two  small  dents  in  the  case,  one  camera  is  substantially  undamaged.  The 
lens  is  all  right,  and  so  probably  is  the  mechanism.  The  other  camera  had  its  side  and 
front  plates  knocked  off  and  the  mechanism  injured.  Also  the  lens  is  missing.  In 
searching  through  the  wreckage,  this  lens  could  not  be  found,  and  it  is  probable  that  it 
was  driven  into  the  ground.  Possibly  some  spectator  afterwards  took  it  without  saying 
anything  to  anybody.” 

The  two  cameras  are  now  in  Washington,  where  an  inquiry  into  all  the  details  and 
circumstances  of  the  flight  is  now  in  process.  Following  the  inquiry  they  will  be  sent 
to  the  office  of  the  Bell  &  Howell  Company  in  Chicago,  where  they  will  be  placed  in 
the  Company’s  famous  motion  picture  museum. 

REGULATIONS  FOR  THE  STORAGE  AND  HANDLING  OF  INFLAMABLE  FILM 

The  National  Board  of  Fire  Underwriters  have  issued  a  little  booklet  that  sets  down 
the  rules  and  regulations  for  the  handling  of  all  inflamable  film  whether  it  be  photo¬ 
graphic,  or  radiographic.  Iwery  person  handling  film  should  have  a  copy  of  this 
booklet.  It  may  be  obtained  by  writin}'  to  the  National  Board  Of  Fire  U ndemriters 
at  any  of  the  following  addresses:  <V5  John  St.,  New  York,  N.  T.,  222  W.  Adams  St., 
Chicago,  III.,  Merchants  Exchange  Bldg.,  San  Francisco,  Cal.  The  name  of  the  booklet 
is  Regulations  Of  The  National  Board  Of  Fire  U ndenvriters  For  The  Storage  And  Han¬ 
dling  Of  Photographic  And  X-ray  Nitrocellulose  Films. 

NEW  KXXI-WATT  16  MM.  PROJECTOR  THROWS  BRILLIANT  15  BY  20  FOOT  MOVIES 

The  New  Filmo  16  mm.  1000-watt  Projector  threw  15  by  20-foot  pictures  of  ab¬ 
solutely  theater  brilliance  in  a  recent  showing  in  a  big  Chicago  theater  auditorium, 
according  to  R.  Fawn  Mitchell,  Manager  of  the  Technical  Service  Department  of 
Bell  &  Howell. 

The  theater,  which  has  no  balconies,  seats  1400  people,  and  the  finest  details  of  the 
pictures  were  perfectly  clear  from  the  rear  seats.  The  throw  was  1 10  feet,  and  a  2-inch 
lens  (regular  equipment  with  the  projector)  was  used.  The  brilliant  quality  of  screen 
result  was  unanimously  conceded  by  all  observers,  it  is  stated. 

The  films  used  were  of  average  photographic  quality,  and  the  prints  were  fairly 
well  w’orn.  They  were  assuredly  not  “hand  picked,”  reports  Mr.  Mitchell,  but  were 
selected  at  random  in  order  to  arrive  at  an  absolutely  fair  appraisal  of  the  projector’s 
performance. 

The  manager  of  the  theater,  who  was  present,  stated  that  he  could  see  little  if  any 
difference  between  the  16  mm.  projection  and  that  which  he  ordinarily  secures  from  a 
35  mm.  arc  projector  run  from  the  same  booth  where  the  Filmo  1000-watt  Projector 
was  temporarily  ensconced. 

The  projector  excited  considerable  comment  from  the  observers  due  to  its  most 
unusual  and  advanced  design.  The  machine  has  radically  different  “lines”  from  any 
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existing  projectors,  either  35  mm.  or  substandard.  It  is  said  to  embody  features  never 
before  incorporated  in  any  projection  machine. 

According  to  the  Bell  &  Howell  Company,  the  new  1000-watt  Filmo,  because  of  a 
tremendously  efficient  optical  system,  provides  at  least  80  per  cent  more  brilliance 
than  the  750-watt  Filmo  models  which  have  already  established  a  reputation  for  ex¬ 
treme  brilliance. 

Obviously,  the  performance  of  this  new  machine  is  remarkable  indeed.  It  opens 
up  an  entirely  new  field  in  auditorium  projection  of  16  mm.  film. 

CATALOG  OF  FREE  LOAN  FILMS 

The  Bell  &  Howell  Company  has  just  compiled  a  very  valuable  catalog  telling 
where  16  mm.  silent  films  dealing  with  geography,  travel,  and  natural  resources  can  be 
secured  on  a  free  loan  basis. 

The  catalog  consists  of  40  mimeographed  pages,  85  by  1 1  inches  in  size,  and  these 
pages  are  crowded  with  the  names  and  descriptions  of  films  of  excellent  interest  value. 
Also  listed  are  the  names  of  firms  and  other  organizations  furnishing  the  films. 

Here  are  some  of  the  subjects  taken  at  random:  Cairo  to  Capetown,  Roving  the 
Mediterranean,  Through  the  Norway  of  America,  Communing  With  the  Heavens, 
Policing  the  Arctic,  Seeing  London  Town,  The  Highlands  of  Scotland,  Our  Daily 
Bread,  Girdling  the  Globe,  Romantic  Mexico,  Sulphur,  Oxygen  the  Wonder  Worker, 
Wings  of  the  Fleet. 

Owners  of  16  mm.  movie  projectors  will  find  this  catalog  of  great  service.  Copies 
will  be  mailed  on  request  by  Bell  &  Howell  Company,  1801  Larchmont  Avenue, 
Chicago. 


Association  News 


News  of  the  Association's  activities  is  of  importance  to  every  member. 
News  of  members,  as  to  the  work  they  are  doing — the  papers  they  are 
writing — the  exhibits  they  make — all,  are  expressions  of  the  Association's 
activities.  The  success  of  Asso  iation  News  is  dependent  largely  upon 
the  members,  therefore,  do  not  hesitate  to  write  the  facts  to  us  and  we 
will  do  the  rest.  In  this  section  will  be  published  items  that  are  of  in¬ 
terest  to  all.  Photographs  of  members  and  their  activities  are  welcome; 
convention  news  and  photographic  exhibition  information  of  interest  to 
the  biological  photographer  will  be  published. 

Address  all  items  regarling  .Vssociatio.n  News  to  Mr.  .\rthur  W.  Fuchs, 
343  State  Street,  Rochester,  New  York. 


THE  1934  CONVENTION 

The  4th  .Annual  Convention  of  the  Biological  Photographic  .Association  was  held 
at  New  York  University,  New  York  City,  September  13-15.  It  was  in  every  sense 
of  the  word,  a  success.  The  print  exhibit  showed  qualities  which  had  never  been  seen 
before  at  any  of  the  previous  conventions.  A  tremendous  amount  of  individual  effort 
by  the  members  went  into  the  prints  on  display.  Scientific  as  well  as  medical  photo¬ 
graphs  of  every  variety  were  hung— the  subject  matter  was  an  education  in  itself. 
This  exhibition  of  over  300  prints  gave  promise  of  future  displays  that  will  in  all 
probability  be  better  than  ever.  It  is  planned  to  have  most  of  the  convention  entries 
comprise  a  traveling  display  which  will  be  shown  at  various  camera  clubs  and  local 
chapters  of  the  Biological  Photographic  .Association.  The  entire  print  exhibit  will 
be  shown  at  the  New  A'ork  .Academy  of  Medicine  in  November. 

Mr.  Louis  Schmidt  of  the  Rockefeller  Institute  for  Medical  Research,  New  A’ork 
City,  was  unanimously  elected  to  guide  the  activities  of  the  .Association  as  President 
for  the  coming  year.  It  was  with  much  regret  that  our  former  President,  Mr.  Ralph 
Creer,  terminated  his  services  as  President  to  the  Association.  .After  four  years  of 
arduous  work  as  one  of  the  organizers  and  President  of  the  .Association,  it  is  with  a 
great  deal  of  regret  that  we  see  Mr.  Creer  vacate  the  office  which  he  has  so  faithfully 
served . 

The  following  officers  were  elected  for  the  coming  year: 

President:  Louis  Schmidt,  Rockefeller  Institute  for  Medical  Research 

Vice  President:  Leonard  A.  Julin,  Mayo  Clinic 

Secretary:  .Anne  Shiras,  University  of  Pittsburgh 

Treasurer:  S.  E.  Dunton,  New  A’ork  City  .Aquarium 

Directors  to  1937: 

Ralph  P.  Creer,  Hines  Hospital 
Leo  Massopust,  Marquette  University 
Dr.  Oscar  Richards,  A’ale  University 

Miss  Katherine  \V.  Kingsbury,  Columbia  University  Dental  College 
Miss  Grace  MacMullen,  Babies  Hospital,  New  A’ork  Cit}' 
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Incumbent  Directors: 

Term  expires  1935;  Jean  Kieffer,  Norwich  State  Sanatorium 
Term  expires  1936:  Carl  D.  Clarke,  University  of  Maryland 
Term  expires  1936:  Adrian  Ter  Louw,  Coldwater,  N.  Y. 

To  those  members  who  did  not  attend  the  convention,  a  knowledge  of  the  papers 
comprising  this  program  should  be  of  interest. 

Address  of  Welcome.  Dr.  Harry  A.  Charipper,  Department  of  Biology,  New 
York  University,  Washington  Square  College 
President’s  Message.  Mr.  Ralph  P.  Creer,  Edward  Hines,  Jr.  Center,  Hines, 
Illinois 

“Direction  of  Light  the  Dominant  Factor  in  the  Photography  of  Bacterial 
Colonies.”  Mr.  Louis  Schmidt,  Rockefeller  Institute  for  Medical  Research, 
New  York  City 

“Photomicrography  of  Living  Material.”  Mr.  W.  H.  Zieler,  E.  Leitz,  Inc.,  New 
York  City 

“Some  Notes  on  Photography  at  the  Mayo  Clinic.”  Mr.  Leonard  A.  Julin, 
Mayo  Clinic,  Rochester,  Minn. 

“Photomicrography  with  Ultraviolet  Light.”  Mr.  L.  V.  Foster,  Bausch  & 
Lomb  Optical  Co.,  Rochester,  N.  Y. 

“Importance  of  the  Human  Relations  of  the  Biological  Photographer  with  his 
Chief,  his  Client,  and  his  Patient.”  Mr.  F.  R.  Harding,  The  Children’s 
Hospital,  Boston,  Mass. 

“A  Practical  Demonstration  of  Belcolor.”  Mr.  C.  E.  Dunn,  Ceorge  Murphy,  Inc., 
New  York  City 

“Illustrative  Photography  in  Color.”  Mr.  Hi  Williams,  Illustrative  Photog¬ 
rapher,  New  York  City 

“Lumiere  Color  Photomicrography.”  Dr.  Francis  Carter  Wood,  Institute  of 
Cancer  Research,  Columbia  University,  New  York  City 
“Color  Subjects  Rendered  in  Monochrome.”  Mr.  Edward  Mila,  Metropolitan 
Museum  of  Art,  New  York  City 

“Additional  Points  in  Cinema  Technique.”  Mr.  Heinz  Rosenberger,  Rolab 
Photo-Science  Lab.,  Sandy  Hook,  Conn. 

“Microcinematography.”  C.  G.  Grand,  Department  of  Biology,  New  York 
University,  New  York  City 

“Marine  Photography.”  Mr.  Loren  E.  Tutell,  Chicago  Aquarium,  Chicago, 
Illinois 

“Some  Motion  Picture  Technique  of  Aquarium  Life.”  Mr.  S.  E.  Dunton,  New 
York  Aquarium,  New  York  City 

“Infra-red  Photography  in  Medicine.”  Mr.  Leo  C.  Massopust,  Marquette 
University,  Milwaukee,  Wisconsin 

“Infra-red  Photography  of  Laboratory  Animals.”  Mr.  Louis  Schmidt 
Annual  Banquet  at  Hotel  Brevoort,  Fifth  Avenue  &  Eighth  Street,  New  York  City 
“The  Preparation  of  Medical  Illustrations  for  Half-tone  and  Line  Pmgraving.” 
Mr.  Arthur  VV’.  P’uchs,  Medical  Division,  Eastman  Kodak  Company, 
Rochester,  New  York 

“The  Physical  Conception  of  Light.”  Mr.  Louis  P.  P'lory,  Boyce  Thompson 
Institute  for  Plant  Research,  Yonkers,  New  York. 
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Arrangements  for  this  Convention  were  successfully  completed  by  the  following 
Committee:  Louis  Schmidt,  Chairman,  Arthur  W.  Fuchs,  Anne  Shiras,  Joseph  B. 
Haulenbeek,  S.  J.  Jessup,  Margaret  M.  Way,  and  David  H.  Skelton. 

It  is  the  Association’s  wish  to  extend  its  thanks  to  the  Department  of  Biology, 
Washington  Square  College,  New  York  University,  for  their  hospitality  and  encourage¬ 
ment,  and  to  the  following  photographic  firms  for  their  cordial  and  practical  co¬ 
operation:  E.  Leitz,  Inc.;  Eastman  Kodak  Co.;  Bausch  &  Lomb  Optical  Co.;  Agfa- 
Ansco  Co.;  Finlay  Color,  Inc.;  and,  the  Hammer  Dry  Plate  Co. 

A  generous  period  of  the  Convention  time  was  alloted  to  general  discussions  con¬ 
cerning  various  photographic  procedures.  These  discussions  were  of  extreme  value 
to  the  members,  for  it  brought  to  the  fore  many  moot  questions  which  were  satis¬ 
factorily  answered  by  some  of  the  more  experienced  members.  It  is  our  hope  that  at 
future  conventions,  at  least  the  same  amount  of  time  will  be  alloted  for  this  very 
important  feature. 

A  most  interesting  symposium  on  infra-red  medical  photography  was  held  during 
the  Convention  and  Messrs.  Massopust  and  Julin  had  many  interesting  things  to  say 
concerning  the  work  that  they  had  been  doing  with  infra-red  photography.  In 
Radiography  and  Clinical  Photography,  August,  1934,  is  a  very  interesting  article. 
Infra-red  Photography — as  applied  to  medicine — by  Mr.  Massopust,  describing  the 
technic  which  he  used  in  photographing  patients  employing  infra-red  sensitive  ma¬ 
terials.  Reprints  of  this  article  may  be  obtained  from  Mr.  Massopust,  who  as  you 
know,  maintains  his  laboratories  at  the-  Marquette  University  School  of  Medicine, 
Milwaukee,  Wisconsin. 

During  the  convention,  Mr.  Schmidt  introduced  to  the  .Association,  Dr.  H.  S. 
Wang,  who  had  been  a  former  student  of  photography  at  the  Rockefeller  Institute. 
Dr.  W’ang  is  now  Director  of  the  Departments  of  Roentgenology  and  Photography  at 
the  Peiping  Union  Medical  College,  Peiping,  China. 

The  1935  convention  will  be  held  in  Chicago.  All  arrangements  will  be  in  the 
capable  hands  of  Mr.  Ralph  Creer  who  is  Chairman  of  the  Convention  Committee. 
The  making  of  a  successful  1935  convention  is  dependent  upon  every  member,  there¬ 
fore,  this  is  the  time  to  write  to  the  Chairman  of  the  Convention  Committee,  telling 
him  of  the  photographic  matters  you  would  like  to  hear  discussed  and  also  the  paper 
you  would  like  to  present  at  this  meeting.  Make  any  suggestions  which  you  feel  will 
make  the  1935  Convention  of  utmost  benefit  to  all.  Get  busy  and  develop  some  new 
and  efficient  methods  in  photographing  the  material  which  you  receive  routinely  and 
get  ready  to  tell  the  .Association  about  it  in  1935.  Naturally,  too,  you  will  want  to 
display  some  prints;  therefore,  be  on  the  alert  till  convention  time,  to  make  careful 
selection  of  the  numerous  photographs  which  you  will  probably  make  in  the  interim, 
with  the  objective  in  view  of  attractively  displaying  them.  A'ou  know  that  aesthetic 
values  are  frequently  useful  in  making  an  attention-getting  photograph — provided  of 
course  that  the  picture  tells  the  clinical  story. 

*  *  *  * 

We  wish  to  extend  a  hearty  welcome  to  the  following  new  members  of  the  Asso¬ 
ciation.  We  feel  sure  that  they  will  derive  much  benefit  from  our  Society,  and  in 
turn  these  new  members,  having  a  considerable  experience  behind  them,  will  be  of 
value  to  the  Association. 

Mr.  K.  K.  Bosse,  New  A'ork,  N.  A'. 

Miss  Mildred  Codding,  Peter  Bent  Brigham  Hospital,  Boston,  Mass. 
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Dr,  Mortimer  Cohen,  Associate  Professor  of  Pathology,  Medical  School,  Uni¬ 
versity  of  Pittsburgh,  Pittsburgh,  Pa. 

Miss  Annabelle  Cooper,  Beth  Israel  Hospital,  Newark,  N.  J. 

Dr.  H.  M.  Dekking,  Nymegen,  Holland 

Dr.  Joseph  Felsen,  Director  of  Laboratory  and  Research,  Bronx  Hospital, 
Bronx,  N,  Y. 

Mr.  Bernard  M.  Harris,  New  York,  N,  Y. 

Mr.  Howard  Kaiser,  Post  Graduate  Hospital,  New  York  City 

Dr.  W.  Leschly,  Chief  Physician  of  the  State  Hospital,  Senderborg,  Denmark 

Miss  J.  B.  Nicholls,  Rutherford,  N.  J. 

Dr.  George  H.  Semken,  New  York,  N.  Y. 

Miss  Lois  E.  Waterman,  Norwich  State  Tuberculosis  Sanatorium,  Norwich,  Conn. 

*  *  *  * 

The  Winter  Season  of  the  Chicago  Chapter  of  the  Biological  Photographic  .\sso- 
ciation  opened  with  a  meeting,  October  9,  at  the  Fort  Dearborn  Camera  Club.  Mr. 
Tom  Jones,  an  outstanding  medical  illustrator  was  the  principal  speaker.  Mr.  Ralph 
Creer  reported  the  highlights  of  the  4th  Annual  Convention  of  the  Biological  Photo¬ 
graphic  Association  held  in  New  'N'ork  City. 

*  ♦  *  * 

To  members,  be  it  known  that  the  editor  of  this  journal  is  anxious  to  secure  con¬ 
tributed  articles  containing  useful,  elementary  information  concerning  the  various 
photographic  procedures, 

*  *  *  * 

As  a  typical  example  of  the  properly  illustrated  medical  article,  members  are  urged 
to  read  “Burns — Their  Treatment”  by  Don  Weaver,  M.D.,  California  &  Western 
Medicine,  41:  222-226,  October,  19.^4.  This  article  was  illustrated  by  Dr.  Theodore 
E.  Schwarz,  M.D.,  Assistant  Superintendent,  .-Mameda  County  Hospital,  Oakland, 
Calif.  Dr.  Schwarz,  a  member  of  our  Association,  recently  wrote  a  paper,  “The 
Value  of  the  Biological  Photographic  Department”  which  will  be  published  in  an  early 
number  of  “Modern  Hospital.” 

it.  in  if  it 

Mr.  Jean  Kieffer  of  the  Norwich  State  Tuberculosis  Sanatorium,  Norwich,  Conn., 
was  recently  married  and  spent  his  honeymoon  in  the  West.  Congratulations  to 
Mr.  Kieffer. 


*  *  *  * 

Those  members  of  the  Biological  Photographic  Association  residing  in  Western 
New  York  who  are  desirous  of  forming  a  Rochester  Chapter,  please  indicate  your 
wishes  to  Mr.  A.  W.  Fuchs,  .143  State  St.,  Rochester,  N.  Y. 

4c  *  % 

There  are,  no  doubt,  many  members  who  are  anxious  to  increase  their  photographic 
knowledge.  At  considerable  expense  the  journal.  Camera,  made  a  survey  of  the 
schools  of  photography  in  America.  It  would  be  well  for  all  members  of  the  Biological 
Photographic  Association  to  have  on  file  the  information  compiled  by  Camera  and 
published  in  the  September,  1934  number. 

Arthur  W.  Fuchs. 
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EDITORIAL 
Visual  Education 

Picture  making  is  a  method  of  retaining  in  permanent  form  that 
which  has  been  seen  or  otherwise  recorded.  It  may  be  produced  at  any 
time  so  that  a  representation  of  what  has  been  seen  or  recorded  can  be 
viewed  for  a  second  time.  The  often  quoted  Chinese  proverb  expresses 
the  value  of  such  a  record  as  follows:  “A  picture  is  worth  ten  thousand 
words.”  We  believe  that  the  Chinese  underestimated  its  real  value. 

According  to  authority  about  ninety  per  cent  of  what  we  learn  passes 
through  the  lenses  of  our  eyes.  The  remaining  ten  per  cent  of  our  knowl¬ 
edge  is  recorded  by  a  sense  other  than  vision.  In  consideration  of  this 
fact  alone,  visual  education  should  assume  gigantic  importance.  Fur¬ 
thermore  we  seldom  doubt  the  authenticity  of  what  we  see  but  often  we 
doubt  what  we  hear.  It  is  also  believed  that  the  student  retains  that 
which  he  sees  for  a  longer  period  of  time  than  that  which  he  hears. 

When  we  consider  the  excellent  modern  methods  of  making  and  show¬ 
ing  pictures  and  their  accepted  value  to  science,  we  can  see  little  reason 
why  the  illustrator  and  his  department  should  not  be  of  greater  impor¬ 
tance  to  the  teaching  institution.  In  reality  there  is  more  reason  for 
advancement  of  picture  making  as  an  aid  in  education,  than  there  is 
actual  advancement  taking  place  at  the  present  time.  The  advertiser 
and  the  amusement  world  has  long  since  realized  the  value  of  pictorial 
representation.  The  teaching  institution  has  yet  to  realize  the  real 
importance  of  this  method  of  disseminating  knowledge. 

In  making  an  inspection  of  the  photographic  departments  of  various 
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institutions  it  has  been  discovered  that  many  of  these  units  are  in  cramped 
and  inadequate  quarters  that  are  sometimes  dark  and  dingy.  In  addi¬ 
tion  to  this  the  equipment  may  be  meager,  dilapidated  and  antiquated. 
This  is  mainly  the  fault  of  the  institution,  but  a  great  deal  of  the  blame 
can  be  traced  directly  to  untidy  and  careless  workers.  The  photo¬ 
graphic  or  art  department  is  often  the  latest  addition  to  the  institution 
and  is  often  considered  the  least  important.  Therefore  it  must  wait  its 
turn  when  space  and  money  for  equipment  is  being  meted  out. 

There  is  some  consolation,  to  the  photographers  and  artists,  in  realizing 
the  fact  that  when  the  radiographic  departments  of  hospitals  were  first 
instigated  they  too  suffered  the  same  difficulties  that  are  now  confronting 
the  illustration  divisions.  Roentgen  rays  were  discovered  in  1895  and 
have  assumed  immense  importance  since.  The  early  equipment  was 
not  only  expensive  but  the  use  of  it  was  limited,  and  the  results  doubtful. 
Soon  the  use  of  the  rays  began  to  broaden.  Not  only  did  they  detect 
broken  bones  and  foreign  bodies  in  the  flesh,  but  soon  tell  tale  shadows 
from  the  heart,  the  lungs,  the  gastro-intestinal  tract  and  many  other 
parts  of  the  body  began  to  be  seen  on  the  fluoroscopic  screen  and  leave 
their  impression  on  photographic  plates.  Radiography  became  one 
of  the  foremost  diagnostic  measures  known  to  medical  and  dental  science. 

While  pictorial  representation  is  as  old  as  history  its  application  to 
science  was  not  practiced  to  any  great  extent  until  the  beginning  of  the 
twentieth  century.  This  was  made  possible  by  time  saving  photo¬ 
mechanical  reproductive  methods.  At  the  present  time  it  is  still  in  its 
infancy.  We  devotees  to  this  science  and  art  are  establishing  ourselves 
on  the  ground  floor  of  a  great  and  vast  field;  that  of  visual  education, 
whose  possibilities  have  only  been  scratched.  We  must  suffer  the  dis¬ 
advantages  of  pioneering,  and  strive  for  recognition  as  members  of  an 
honorable  and  important  profession.  At  the  present  time  we  want  space, 
equipment,  and  a  compensation  due  any  well  trained  member  of  a  highly 
technical  body. 

We  are  now  traveling  a  road  parallel  to  that  taken  by  radiology.  Some 
of  the  milestones  have  been  passed.  At  the  beginning  of  this  century 
almost  all  illustrations  of  microscopic  subjects  were  drawings.  Today 
the  photomicrograph  is  far  more  common  on  the  screen  and  in  scientific 
publications.  The  heart  beat  as  detected  by  the  electrocardiograph  is 
recorded  on  photographic  paper  and  film.  Infra-red  and  ultra-violet 
rays  are  opening  up  another  vast  field  for  photography  as  a  diagnostic 
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measure.  The  sound  lecture  accompanying  the  motion  picture  film 
is  yet  to  achieve  great  importance  in  teaching.  Speaking  from  an 
allegorical  point  of  view  we  photographers  have  within  our  grasp  a  great 
benevolent  genie  who  is  willing  tc  do  our  bidding.  It  is  for  us  to 
command;  but  we  need  a  good  knowledge  of  our  subject  to  command 
wisely. 

Granting  that  our  profession  is  entitled  to  every  consideration;  how 
can  we  improve  our  existing  conditions,  how  can  we  taste  more  fully 
the  fruits  of  our  knowledge  and  labor?  There  are  improvements  that 
can  be  made  by  all  of  us  regardless  of  our  present  conditions.  If  we  do 
our  work  well,  never  letting  a  poor  piece  of  work  leave  our  studio,  this  in 
itself  will  command  respect  from  our  colleagues  and  the  powers  that  be. 
We  can  gain  recognition  by  delivering  speeches  at  hospital  and  university 
staff  meetings  as  well  as  before  other  scientific  groups.  Such  people  as 
constitute  these  associations  are  always  willing  to  see  pictures  and  hear 
of  new  developments  in  photography,  such  as  the  diagnostic  possibilities 
of  infra-red  rays.  We  may  interest  them  with  our  latest  motion  picture 
film  or  a  comparison  of  drawing  and  photography,  showing  the  possi¬ 
bilities  and  limitations  of  both  subjects.  We  can  write  for  the  medical, 
dental,  biological,  photographic  and  even  lay  publications.  This  not 
only  gives  us  recognition  but  makes  us  even  more  familiar  with  our 
subject.  Above  all  we  can  improve  our  studios  or  laboratories  regard¬ 
less  of  their  seemingly  hopeless  conditions.  The  rearrangement  of 
equipment  for  more  convenient  use  and  a  general  clean-up,  if  nothing 
else,  will  have  some  beneficial  psychological  effect.  A  coat  of  paint  will 
also  improve  the  whole  appearance  of  things  and  give  us  a  new  zest,  a 
greater  pride  in  our  surroundings.  There  is  little  reason  why  the  photog¬ 
rapher  should  not  do  this  himself  if  his  superior  can  not  provide  the 
proper  assistance  and  funds  for  the  purpose.  When  the  superior  sees 
that  the  photographer  is  a  tidy,  willing  worker,  and  anxious  for  the  ad¬ 
vancement  that  he  is  constantly  preparing  himself  for,  then  it  is  logical 
to  believe  that  the  desirable  improvements  will  be  made.  A  constant 
striving  and  studying  for  betterment  will  eventually  make  the  pro¬ 
fession  of  biological  photography  a  more  dignified  calling,  honored  for 
its  vast  knowledge  and  usefulness  to  the  world. 


Carl  D.  Clarke. 
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PHOTOGRAPHIC  INVESTIGATION  OF  THE  EYE 
H.  M.  dp:kking,  m.d. 

Eye  Clinic,  Nymcgen,  Holland 

The  human  eye,  forming  a  fairly  good  optical  system  of  ideal  trans¬ 
parency,  has  always  tempted  the  photographically-minded  investigator. 
With  the  exception  of  the  ciliary  body,  everything  in  the  eye  can  be  seen, 
so  everything  can  be  photographed.  If,  however,  one  tries  to  attack  this 
easy-looking  problem,  a  great  many  difficulties  arise.  Some  of  them  can 
only  be  overcome  by  the  utmost  skill,  both  from  a  technical  and  a  mathe¬ 
matical  standpoint  as  well  as  by  the  utmost  refinement  in  instrument 
building.  The  cause  of  these  difficulties  lies  in  the  nature  of  the  eye  itself : 
its  anterior  surface  is  highly  reflective;  it  can  be  kept  motionless  only  for 
a  moment;  it  is  very  sensitive  to  strong  light;  its  parts  and  their  patho¬ 
logical  changes  are  very  small. 

In  modern  clinical  practice,  the  patient’s  eye  is  seldom  examined  only 
by  the  unaided  eye  of  the  physician.  The  anterior  segment  is  always 
inspected  by  the  slitlamp  and  corneal  microscope  (magnification  15-105 
times),  the  fundus  is  always  seen  in  a  magnification  of  4,  4-16  times. 

In  photographing  the  eye,  it  will  therefore  always  be  necessary  to  use, 
first,  an  exposure  as  short  as  possible,  second,  a  magnification  as  high  as 
possible.  In  most  cases,  even  the  finest  photograph  remains  far  behind 
the  examination  of  the  living  and  moving  object  itself,  and  can  never 
replace  it.  To  enjoy  the  beauty  of  a  fine  diamond,  and  estimate  its 
qualities,  you  must  take  it  into  your  hands,  hold  it  to  the  light,  turn  it 
over  and  over  again,  and  see  the  “life”  of  its  ever-changing  reflections 
and  colors.  And  then,  by  a  mental  process  almost  totally  subconscious, 
a  conception  of  the  whole  is  built  up  in  the  mind  Never  could  a  photo¬ 
graph,  even  in  color,  nor  a  stereoscopic  view,  give  the  same  impression. 
Perhaps  a  motion  picture  would  serve  better  for  this  purpose.  Quite  the 
same  technic  of  a  beam  of  light  wandering  to  and  fro  over  the  object  is 
used  in  slitlamp  examination,  and  in  some  cases  in  the  investigation  of 
the  fundus.  Also  in  this  one  respect  the  still  photograph  will  always 
remain  insufficient.  On  the  other  hand  the  photograph  embellishes  noth¬ 
ing  and  conceals  nothing;  it  has  a  never-fading  memory;  it  says  all  it  has 
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to  say  in  a  few  seconds,  and  speaks  an  international  language.  More¬ 
over,  in  some  cases,  the  instrument  reveals  things  the  eye  can  never  see, 
as  in  reflectography  of  the  corneal  surface,  and  in  infra-red  investigation. 

The  instruments  to  be  considered  here  can  be  divided  as  follows  in 
regard  to  the  part  of  the  eye  that  is  concerned: 

1.  Corneal  surface:  Methods  of  Gullstrand  and  Fischer. 

2.  Anterior  segment:  Stereo-,  color-,  and  infra-red  photography. 

3.  Posterior  segment:  Fundus  photography  (Nordenson). 

I.  CORNEAL  SURFACE 

The  corneal  surface  is  a  convex  mirror  of  more  or  less  spherical  form. 
From  an  object  placed  before  it,  it  forms  an  image  lying  nearly  at  the 
level  of  the  iris,  i.e.,  some  two  or  three  millimetres  under  the  corneal 
vertex.  This  image  can  be  photographed,  and  from  the  differences 
between  the  image  and  the  original  object,  we  can  conclude  alterations 
of  the  reflecting  surface  itself. 

Gullstrand  (1)  first  used  this  method.  He  placed  a  tetragonal  figure, 
strongly  lighted,  before  the  patient’s  eye,  and  photographed  the  reflected 
image  through  a  hole  in  the  middle  of  the  figure  (see  fig.  1).  The  photo¬ 
grams  were  measured  by  an  astronomer’s  micrometre,  and  from  the 
deviations  he  found,  conclusions  could  be  drawn  about  the  exact  form  of 
the  normal  cornea.  Only  a  small  portion  of  the  cornea  was  covered  by  a 
single  photograph,  so  Gullstrand  used  five  consecutive  exposures. 

Amsler  (2)  built  an  instrument  along  the  same  lines,  using  a  disc  of 
concentric  circles  that  were  lit  from  behind.  This  instrument,  of  course, 
had  the  same  disadvantage  which  was  the  fact  that  only  the  central  por¬ 
tion  of  the  cornea  was  pictured  (see  fig.  2), 

Dekking  (3)  proved  that  a  plane  object  regardless  of  size,  can  never 
give  an  image  which  covers  the  whole  surface  of  the  cornea.  From 
mathematical  and  experimental  investigation,  he  concluded  that  the  only 
object  giving  a  good  image  (i.e.,  one  that  covers  the  whole  surface,  and  is, 
moreover,  sufficiently  flat  and  free  from  astigmatism)  is  one  that  has  a 
more  or  less  cylindrical  shape.  The  patient’s  eye  is  placed  at  one  open 
end  of  this  cylinder,  and  the  objective  of  the  camera  at  the  other  (see 
fig.  1).  Later  on,  Hartinger  calculated  the  exact  form  this  cylindrical 
object  should  have,  but  as  far  as  the  author  knows  it  has  never  been 
realized.  , 
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In  the  actual  apparatus,  the  “cylinder”  consists  of  eleven  metal  rings, 
held  together  by  four  brass  strips,  and  so  placed  that  in  the  corneal  image 
they  appear  equidistant  (fig.  3).  The  even  illumination  of  the  whole 


DEKKING 


Fig.  1.  The  Three  Methods  of  Photography  of  the  Corneal  Surface 
O,  patient’s  eye;  PI,  photographic  plate;  L,  source  of  light 


Fig.  2.  Irregular  Astigmatism.  Eczematous  Keratitis.  Course  of  .\ffection 
WITHIN  Period  of  Fourteen  Days  (Amsler) 

field  is  secured  by  means  of  an  opaline  glass  plate,  lit  from  behind  by  six 
automobile  bulbs,  and  a  conical  reflector  (see  figs.  4,  5  and  6).  This 
author  also  gave  a  theory  of  the  possible  deformations  in  the  keratogram, 
derived  from  the  deformations  in  the  corneal  surface. 


A  totally  different  method  was  developed  by  F.  P.  Fischer,  which  is  in 
fact,  exactly  the  reverse  of  the  previous  one  (fig.  1).  The  plane  disc  of 
Gullstrand  and  Amsler  is  here  the  photographic  plate,  and  through  the 
central  opening  a  parallel  beam  of  light  is  thrown  (4). 

When  this  beam  falls  on  a  perfectly  even  surface,  it  is  reflected  evenly 
to  all  sides,  and  the  photographic  paper  is  evenly  blackened.  However, 
the  slightest  irregularity  of  the  surface  gives  rise  to  a  certain  unevenness 


Fig.  3.  Author’s  Apparatus  for  Corneal  Photography 
The  conical  mirror  and  the  opaline  glass  plate  have  been  taken  away  (dotted  line) 
to  show  the  rings,  the  objective-tube,  and  the  bulbs. 


in  the  illumination  of  the  disc,  resulting  in  a  rather  complicated  system 
of  darker  and  lighter  dots,  rings,  etc.,  in  the  photogram.  This  is  com¬ 
parable  with  the  figures  the  sun  casts  on  the  ceiling,  when  it  is  reflected 
from  a  water  surface. 

The  sensitivity  of  this  method  is  astounding;  it  registers  level-differ¬ 
ences  of  some  ju,  which,  in  the  cornea,  are  absolutely  invisible  with  any 
magnification.  In  fact,  it  is  hardly  possible  to  secure  a  polished  steel  ball 
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Fig.  4.  1,  set  of  rings;  2,  conical  mirror;  6,  opaline  glass  plate;  9,  objective;  15, 
unsilvered  mirror;  17,  shutter;  23,  cross  lines;  25,  focussing  eyepiece;  28,  plate  holder. 
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that  gives  an  absolutely  even  illumination;  the  tiniest  scratches  on  its 
surface  are  sufficient  to  give  an  image  on  the  disc. 

Fischer’s  first  apparatus  was  an  enormous  and  rather  clumsy  affair, 
but  it  has  been  much  improved  by  Hartinger  (5)  and  is  now  manufactured 


Fig.  5  Fig.  6 

Fig.  5.  Corneal  Irregularity  after  Kuzematous  Keratitis 
Fig.  6.  Corneal  Astigmatism  after  Catarac  t  Kxtraction 
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by  Zeiss  under  the  name  of  corneal  reflectograph.  In  this  instrument,  a 
sort  of  coordinate  system  has  been  added  to  the  original  reflectogram, 
formed  by  a  network  of  fine  black  lines  (appearing  white  in  the  negative), 
which  is  projected  on  the  photographic  disc  (see  fig.  7).  These  black 
lines  are  situated  on  a  glass  plate  at  G  (fig.  8),  and  by  the  optical  system 
which  is  the  projection  lens  O  plus  the  corneal  surface,  an  image  is  cast 
on  the  disc  PS. 

Now,  it  is  clear  that  a  convex  mirror  of  such  a  large  opening  like  the 
cornea,  gives  strong  astigmatism  and  curvature  of  field.  These  two  defects 
are  corrected  in  this  way.  The  projection  system  O  is  expressly  built 
with  a  certain  degree  of  astigmatism  which  neutralises  the  astigmatism 
caused  by  the  corneal  surface.  The  curvature  of  field  is  neutralized  by 


painting  the  network  of  lines  at  G  not  ori  a  plane  surface,  but  on  a  glass 
bowl  having  exactly  the  right  curvature  to  flatten  the  image  on  the  disc. 
The  calculations  are  carried  out  for  a  corneal  radius  of  7.7  mm.  but,  in 
case  of  other  radii,  the  deviations  may  be  neglected. 

For  focussing,  a  red  glass  is  placed  at  Bl,  and  removed  for  the  time 
of  exposure  ( A  second) .  The  exposure  is  made  on  highly-sensitive  X-ray 
paper,  at  the  center  of  which  an  opening  is  punched  for  the  beam  of  light 
to  pass  through. 

In  a  simple,  but  ingenious  calculation,  Hartinger  (6)  has  shown  that  the 
proportion  of  white  and  black  spots  in  the  reflectogram  allows  certain 
conclusions,  as  to  whether  they  are  caused  by  irregularities  in  the  corneal 
surface  itself,  or  merely  by  irregularities  in  the  reflective  power  of  the 
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epithelium.  The  alterations  in  the  coordinate  system  show  eventual 
“steady”  deviations  of  the  surface,  such  as  astigmatism  (fig.  7).  How¬ 
ever,  ingenious  and  sensitive  this  method  is,  it  still  has  the  disadvantage 
inherent  to  all  apparatus  where  a  plane  disc  is  used:  that  only  the  central 
portion  of  the  cornea  is  depicted. 

II.  ANTERIOR  SEGMENT 
a.  Stereo  photography 

As  I  said  in  the  introduction,  a  plain  photo  of  a  transparent  and  glit¬ 
tering  thing  like  the  eye  can  only  give  a  faint  idea  of  its  reality.  A  far 


Fig.  9.  F.  P.  Fischer’s  Reflectograph  (Zeiss) 

A  light-shield  has  been  taken  off  to  show  the  arc  lamp 


better  result  is  obtained  when  stereoscopy  is  used.  The  first  to  make 
good  stereophotographs  of  the  anterior  segment  was  Driiner  (7),  some 
thirty  years  ago.  This  method,  however,  did  not  become  popular  until 
the  Zeiss  firm  made  a  handy  apparatus,  containing  the  source  of  light, 
stereo  camera  with  shutter,  and  focussing  device  together  (8).  Such  an 
apparatus  gives  very  beautiful  pictures  twice  normal  size, on  a  4.5  cm.  X 
10.7  cm.  plate'(see  fig.  12). 

Figure  11  gives  a  diagram  of  this  instrument.  By  the  use  of  a  con- 
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denser,  a  projection  lens,  two  prisms  and  a  little  25-watt  bulb,  a  circular 
and  strongly  lighted  field  of  about  2.5  cm.  in  diameter  is  obtained. 
The  focusing  device  consists  of  two  prisms,  an  objective,  a  field  lens  with 
cross-lines,  and  an  eye-piece.  It  gives  9  times  magnification. 

A  compound  shutter  lies  in  the  camera  behind  the  objectives  (two  Tes- 
sars  of  5.5  cm.  and  f  :6.3).  With  plates  of  about  1000  H  &  D,  the  expo- 


Fig.  10 

sure  time  is  between  5  and  /o  second.  The  light-reflex  on  the  cornea 
(image  of  the  filament  of  the  lamp)  is  small  and  lies  nearly  central.  By 
slight  movements  of  the  patient’s  eye,  it  can  easily  be  placed  in  a  spot 
where  it  does  not  interfere  with  important  points. 

The  arrangement  of  focal  lengths  and  angles  is  such  that  the  picture, 
when  viewed  in  a  stereoscope  gives  an  exaggerated  stereoscopic  effect,  and 
from  this  it  results  that  theoretically  the  impression  is  not  quite  natural. 
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Fig.  12 


However,  most  people  do  not  even  perceive  it,  and  the  small  loss  on  one 
side  is  more  than  regained  on  the  other,  as  little  differences  in  depth  are 
more  easily  detected. 
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b.  Color-photography 

It  is  a  remarkable  psychological  fact  that  the  absence  of  stereoscopic 
effect  can  be  compensated,  to  a  certain  extent,  by  color.  A  good  color 
picture  of  the  eye  actually  gives  an  impression  of  life-likeness  and  “depth” 
that  is  totally  absent  in  the  black  and  white  one.  Now  there  are  some 
instances  where  the  third  dimension  is  most  needed  for  the  judgment 
of  the  case,  and  others  in  which  color  is  all-important.  As  an  example  of 
the  first  I  mention:  lens  flocculi  in  the  pupil  and  anterior  chamber,  a 
wound  perforating  cornea,  iris  and  lens,  etc.,  of  the  second:  the  subtle 
tints  of  orange,  red,  and  purple,  in  conjunctivitis,  ophthalmia  and  scler- 
itis,  which  cannot  be  distinguished  from  each  other  in  a  black  and  white 
photograph;  fine  red  blood-vessels  in  the  cornea,  fluorescein-stained 
defects  in  the  corneal  epithelium  and  similar  cases. 

In  practice,  stereo-photography  and  color  photography  should  both  be 
used.  One  cannot  replace  the  other. 

It  would  be  desirable  in  a  few  cases  to  combine  these  two  and  make 
stereo-pictures  in  color,  but  as  a  matter  of  fact  I  am  not  very  enthusiastic 
about  the  results.  The  cause  of  all  failures  in  this  branch  of  photography 
lies  in  the  condition  I  mentioned  in  the  beginning  of  this  article  which  is 
the  fact  that  magnification  should  be  as  high  as  possible. 

Now,  in  the  previously  described  stereo-photography  in  black  and 
white,  the  magnification  is  only  two  times,  but  the  stereogram  is  after¬ 
wards  viewed  through  a  strong  magnifying  apparatus,  so  that  the  ulti¬ 
mate  magnification  is  very  high  indeed.  This  is  made  possible  only  by 
the  very  fine  grain  of  the  ordinary  plate.  In  other  words,  the  resolving 
power  of  the  normal  plate  is  much  greater  than  that  of  the  unaided  eye 
by  which  it  is  viewed.  Therefore,  by  examining  it  through  an  eyepiece, 
new  details  can  be  revealed. 

With  the  color-plate,  things  lie  quite  differently.  The  grain  is  so  coarse 
that  it  can  just  be  seen  by  the  unaided  eye.  Magnification  does  not  show 
new  details;  on  the  contrary,  the  even  tints  are  broken  up  into  incoherent 
masses  of  red,  green,  and  blue  dots.  Therefore,  it  is  necessary  that  every 
detail  which  should  be  recorded  must  be  clearly  visible  in  the  plate  to 
the  naked  eye.  For  photography  of  the  eye,  this  implies  that  the  mini¬ 
mum  magnification  to  be  used  is  three  times;  four  would  be  much  better 
still.  I  have  seen  a  great  many  very  beautiful  color  photographs  on  a 
smaller  scale,  but  all  were  utterly  useless,  as  they  were  incapable  of  show¬ 
ing  the  fine  details  that  could  interest  the  ophthalmological  expert. 
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Now,  for  getting  a  good  stereoscopic  effect,  the  angle  between  the 
photographic  systems  should  be  at  least  14°,  however,  it  can  be  as  much 
as  20°  or  25°,  according  to  magnification.  In  a  stereogram,  correspond¬ 
ing  points  must  lie  60  to  65  mm.  apart.  A  simple  calculation  shows  that 
in  case  of  threefold  magnification,  the  distance  from  the  objectives  to 
the  eye  cannot  be  more  than  3  to  5  cm.,  which,  of  course,  is  intolerable  in 
practice. 


The  distance  of  the  apparatus  from  the  patient’s  eye  should  be  no  less 
than  8  to  10  cm.,  but  then  at  threefold  magnification  the  corresponding 
points  become  too  far  apart.  There  are  two  ways  to  meet  this  difficulty: 
(a)  By  using  two  separate  plates  which  are  afterwards  joined  into  one 
stereogram;  (d)  by  altering  the  course  of  the  beams  with  a  system  of 
prisms  so  that  at  the  end  the  two  pictures  are  cast  on  the  6  x  13  plate 
at  the  right  distance  from  each  other.  In  the  latter  case,  we  can  at  the 
same  time,  project  the  right  image  on  the  left  half  of  the  plate,  and  the 
left  image  on  the  right,  so  that  there  is  no  need  for  cutting  afterwards. 
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which  is  not  so  easy  with  colorplates.  The  second  solution  is  by  far  the 
best,  if  we  use  a  set  of  prisms  as  shown  in  figure  13.  However,  this  is 
rather  expensive,  and  approximately  20  per  cent  of  the  light  is  lost. 
Porro-prisms  can  also  be  used,  but  they  take  up  more  space. 

The  first  to  make  color  pictures  of  the  eye  was  Morax  (9) .  Magnesium 
flashlight  powder  and  Lumiere  autochromes  were  used,  but  on  account  of 
the  slowness  of  these  plates  and  the  necessary  heavy  filter,  only  a  small, 
and  therefore  insufficient,  magnification  was  obtained. 

By  far  the  best  apparatus  was  built  by  Zabel  in  Munich,  where  it  is  in 
regular  use  in  Professor  Wessely’s  clinic  (10).  Here  the  source  of  light 
is  placed  on  a  separate  stand.  It  consists  of  a  900-watt  cine-bulb  with 
condenser  and  projection-system,  also  an  electrically  controlled  shutter. 
Black  and  white,  and  color  photographs  can  be  made  at  any  magnifica¬ 
tion  up  to  three  times.  They  can  be  single  or  stereoscopic.  The  time 
of  exposure  is  second,  the  lens  stop  is  f:  18  for  colorplates,  and  f :  50  for 
black  and  white  work.  This  is  a  splendid  apparatus  with  all  the  versa¬ 
tility  wanted  in  a  big  clinic,  but  of  course,  the  price  is  very  high,  and  so  are 
the  working  expenses.  With  its  switchboards,  relays,  resistance  units, 
etc.,  it  occupies  a  whole  room.  A  specially  trained  assistant  is  needed 
to  operate  it. 

Another  apparatus,  much  smaller,  was  built  in  America  by  the  Bausch 
and  Lomb  Company.  Unfortunately,  the  magnification  is  only  two 
times,  which  renders  the  instrument  inadequate  for  clinical  use.  Fur¬ 
thermore,  the  time  of  exposure  {\  second)  is  much  too  long.  One  can 
say  that,  if  the  light  is  made  strong  enough  for  a  colorplate  to  be  exposed 
in  one  half  of  a  second,  no  patient  can  sustain  it  for  that  length  of  time. 

A  simple  apparatus,  designed  for  the  ordinary  practitioner  and  small 
clinics,  was  built  by  the  present  writer  (11).  His  aims  were  not  so  high 
as  the  instrument  can  only  give  single  pictures  of  one  size  and  one  mag¬ 
nification,  but  these  are  good  at  least.  Furthermore,  the  instrument  is 
light,  compact,  and  contains  only  one  moving  part  of  sturdy  design, 
which  cannot  possibly  get  out  of  order  (fig.  14).  Without  any  alteration, 
it  can  as  well  be  used  for  infra-red  photography  of  the  eye  (see  below). 

From  the  illustrations  (figs.  15  and  16)  the  construction  can  be  seen. 
Properly  speaking,  it  consists  of  two  identical  cameras  (A  and  B)  built 
together  with  an  aluminum  housing  containing  the  lamp  and  its  optical 
system.  The  axis  of  these  cameras  and  of  the  light  aim  at  one  point, 
lies  10  cm.  before  the  instrument.  Here  the  patient’s  eye  is  placed. 
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The  upper  camera  has  an  objective  of  7.5  cm.  focal  length  and  an  f:6.3 
opening.  This  is  for  focussing  only.  Instead  of  a  ground  glass  it  has  a 
field  lens  of  5  cm.  diameter.  The  image  is  viewed  through  an  eyepiece 


Fig.  14.  (A)  Focussing  Camera;  (B)  Photographic  Camera;  (C)  Light  Housing 
1,  focussing  eyepiece;  2,  upper  part  of  lamp  (emerging  out  of  the  housing  for  cool¬ 
ing);  3,  auxiliary  lamp;  4,  red-free  filter;  5,  objective  of  photographic  camera;  6, 
objective  of  focusing  camera;  7,  lower  lenshood;  S,  upper  lenshood;  9,  circular  slit; 
10,  release  mechanism;  11,  adjusting  screws;  12,  holder  for  infra-red  filter;  13,  shield. 

[/];  the  total  magnification  is  9,  and  there  is  so  little  depth  of  field  that 
very  critical  focussing  is  possible.  The  lower  camera  is  the  photographic 
one;  its  objective  has  the  same  focal  length,  but  an  opening  of  f :  10,  thus 
securing  ample  depth.  The  objective  is  covered  by  a  little  piece  of  alu- 
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minum  [7],  which  is  fastened  to  the  falling  shutter  that  controls  the  light. 
When  this  shutter  falls  down,  the  light  is  set  free  and  the  objective  is 
uncovered  for  I’a  second  and  then  cut  off  again.  At  the  same  moment  a 


Fig.  15.  The  Instrument  from  Behind,  with  Its  Accessory  Apparatus 
The  big  transformer  for  the  lamp  with  primary  resistance  and  ammeter.  On  top 
of  it  a  small  transformer  for  the  auxiliary  lamp  (for  infra-red  photography).  On  the 
table  a  double  switch  for  half-  and  full  strength  burning  of  the  lamp,  and  the  release 
for  the  shutter. 

second  lens  hood  [(?]  shuts  the  objective  of  the  camera.  An  adjustable 
brake,  governed  by  the  screws  [//]  allow  the  time  of  exposure  to  be 
altered. 
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The  lighting  system  is  extremely  simple,  and  consists  merely  of  a 
hanging  Philips  cine-bulb  of  15  V.  50  Amps  with  a  small  spherical  mirror 
in  front.  Behind  it  a  glass  parabolical  mirror  is  placed  as  used  in  movie 
projectors,  with  a  diameter  of  20  cm.  and  7.5  cm.  focal  length.  For  the 
sake  of  compactness,  a  segment  of  this  mirror  on  the  side  of  the  camera 
has  been  cut  away. 

During  focussing,  it  is  essential  that  the  area  which  will  be  covered 
by  the  light  reflex,  should  be  clearly  visible  on  the  patient’s  cornea,  so  as 
to  enable  us  by  slight  movements  of  the  eye,  to  place  it  in  an  unimportant 
spot.  Now  it  is  impossible  to  have  the  lamp  burning  at  half  power  or  so. 


Fig.  16.  Diagram  of  Instrument,  Illustrated  in  Figure  14,  as  Seen  from  Above 
For  explanation  see  figure  14 

for  even  the  faintest  glow  from  the  filament  gives  an  unbearable  heat. 
Neither  can  a  smoke-glass  be  used ;  it  tends  to  crack  and  makes  the  shutter 
too  heavy. 

Instead  of  this,  a  small  circular  slit  is  sawed  in  the  aluminum  of  the 
shutter,  which  designates  the  outer  diameter  of  the  light  opening.  The 
amount  of  light  falling  directly  through  this  slit  would  still  be  too  high, 
and  therefore  the  saw-cut  is  laid  obliquely  through  the  metal,  in  a  direction 
opposite  to  the  direction  of  the  light  (fig.  17).  The  light  can  only  pass 
after  being  reflected  two  or  four  times,  and  is  now  sufficiently  tempered. 

Between  the  objective  of  the  camera  and  the  light-opening  a  little 
screen  is  placed  so  that  no  light,  reflected  from  the  inside  of  the  shutter, 
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can  get  into  the  objective  {13  in  fig,  14).  The  lower  lenscap  [7]  passes 
around  this  shield  from  underneath,  and  the  upper  one  [(V]  bends  over  it. 
The  plates  used  are  the  Agfa-color  6.5  x  9  cm.  With  incandescent  light, 
these  plates  give  excellent  color-rendering  without  filter. 

Figure  18  shows  some  pictures  made  by  this  apparatus,  but  it  should 
be  borne  in  mind  that  they  give  only  a  faint  idea  of  the  splendid  colors 
of  the  originals.  This  is  unfortunately  the  case  with  reproductions. 


c.  Infra-red  photography 

When  a  beam  of  light  falls  through  an  opaque  colloid  medium,  we  can 
from  the  side  see  its  path  through  that  medium  (Tyndall’s  phenomenon). 
Reflection  cannot  take  place  on  particles  much  smaller  than  the  wave¬ 
length  of  the  light,  but  the  light  is  partly  bent  off  its  path:  deflected. 
Now,  the  amount  of  deflected  light  in  a  colloid  medium  is  directly  propor¬ 
tional  to  the  second  power  of  the  volume  of  the  particles,  and  inversely 
proportional  to  the  fourth  power  of  the  wavelength  of  the  incident  rays. 
For  instance,  if  we  photograph  a  turbid  medium  in  violet  light  of  3800 


Fig.  18 

Reproduced  by  permission  of  Archives  of  Ophthalmology 
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A.U.,  and  then  in  red  light  of  7600  A.U.,  in  the  latter  picture  the  medium 
will  appear  16  times  as  transparant  (2‘‘  =  16).  Since  we  have  plates 
now,  sensitive  to  8000-10000  A.U.,  we  can  use  rays  of  still  greater 
“penetrating  power,”  and  photograph  through  media  that  are  absolutely 
opaque  to  the  human  eye  (12).  This  characteristic  of  infra-red  rays  has 
been  made  much  use  of  for  aerial  and  long-range  photography,  as  in 
Captain  A.  W.  Stevens’  world-famous  pictures. 


Fig.  19.  (A)  Keratitis  Discikormis  with  Iridectomy;  (B)  The  Same,  Infra-red; 
(C)  Pannus  of  the  Cornea;  (D)  The  Same,  Infra-red 


The  ophthalmologist  often  meets  with  similar  conditions,  as  there  are 
many  diseases  of  the  eye  in  which  the  cornea  becomes  more  or  less  opaque. 
These  opacities  are  often  caused  by  very  fine  colloidal  micellae,  resulting 
in  a  “haziness”  or  “clouding”  of  the  cornea,  which  can  go  so  far  as 
absolutely  to  prevent  us  from  seeing  the  iris  and  pupil. 

In  such  cases,  the  present  writer  (13)  has  used  infra-red  photography, 
and  has  demonstrated  the  possibility  of  obtaining  a  picture  of  the  iris 
completely  invisible  to  the  eye  (see  fig.  19.) 

The  apparatus,  previously  described,  can  be  used  for  this  purpose.  In 
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the  holder  {12\  of  figure  14  a  gelatine  infra-red  filter  is  placed,  enclosed 
between  two  lantern  slides.  Focussing  is  carried  out  by  the  light  of  an 
auxiliary  lamp  [,?],  which  emits  redfree  light.  Before  the  objective  of  the 
camera,  a  bright  red  filter  is  placed,  which  freely  transmits  the  infra-red, 
but  absolutely  prevents  the  visible,  redfree  light  from  reaching  the  plate. 

The  pictures  shown  here  were  made  on  Agfa  infra-red  “Rapid  810” 
plates;  the  English  “Ilford  infra-red”  or  the  Kodak  Infra-red  are  suitable 
as  well.  The  filter  used  was  a  Wratten  infra-red  series  88,  or  the  Agfa 
“blackfilter”  83,  which  is  heavier,  and  better  suited  for  difficult  work. 
These  photographs  were  taken  with  an  exposure-time  of  |  second  and  an 
opening  of  f;9,  the  wavelength  lying  between  8000-8200  A.U. 

The  tungsten  incandescent  lamp  is  best  suited  for  such  work,  as  its 
energetic  maximum  lies  between  8000  and  10000  A.U.  The  carbon  arc 
has  its  maximum  at  about  4000  A.U.,  so  it  emits,  in  proportion  to  the 
total  energy  supplied,  much  less  infra-red. 

d.  Glare-free’'  photography 

The  characteristics  of  the  infra-red  plate  can  still  be  used  in  quite 
another  manner.  The  normal  silver  bromide  emulsion  is  only  sensitive 
to  ultraviolet,  violet,  and  part  of  the  blue.  By  bathing  it  in  carbocyanine 
dyes,  it  acquires  an  “accessory”  sensibility  in  the  red  and  infra-red. 
Hence,  if  white  light  is  employed,  the  green,  yellow,  and  orange  rays  are 
useless,  as  the  plate  is  not  sensitive  to  them.  Now,  it  is  exactly  these 
rays  that  have  the  highest  luminosity  to  the  human  eye,  and  cause  the 
effect  of  da-c/de.  If,  therefore,  we  place  before  the  source  of  light  a  filter 
restraining  the  blue-green,  yellow,  and  orange  rays,  we  obtain  a  light 
that  seems  very  subdued  to  the  eye,  but  with  these  special  plates  allows 
as  short  an  exposure  as  if  no  filter  were  used. 

The  author  has  tried  to  find  out  if  this  first  method  by  the  Agfa  (14) 
could  be  used  in  photography  of  the  eye.  The  original  Agfa  filter  turned 
out  to  be  much  too  heavy  for  the  sources  of  light  already  built  in  the 
commercial  apparatus,  and  which  could  not  be  changed.  A  filter,  well 
suited  for  the  Agfa  infra-red  Rapid  730  (for  use  in  the  Zeiss  stereo-camera) 
or  Agfa  R-film  (for  use  in  the  Leica  or  in  movie-apparatus)  can  be  made 
as  follows: 

A  piece  of  unexposed  rollfilm  or  X-ray  film  is  fixed,  washed  and  dried. 
It  is  then  placed  into: 
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Methyl  violet .  2 

Rhodamin  B .  5 

Water  to .  100 


After  two  minutes,  the  film  is  taken  {without  rinsing)  into  the  mordant 
bath,  consisting  of 


Potassium  bichromate .  0.4 

Water .  100 


Then  rinse  under  the  tap  for  two  minutes,  carefully  removing  the  pre¬ 
cipitated  dye-particles  with  a  soft  brush,  and  dry.  The  film  can  then  be 
cut  into  any  desired  shape,  and  placed  in  the  path  of  the  illuminating  rays. 

III.  POSTERIOR  SEGMENT  (PHOTOGRAPHY  OF  THE  FUNDUS) 

In  the  methods  previously  described,  apparatus  and  modes  were  em¬ 
ployed  which  are  well-known  in  a  wide  field  of  photographic  research. 

In  fundus  photography,  however,  methods  are  used  that  are  absolutely 
divergent  from  the  common  lines,  and  in  the  solution  of  this  very  special 
and  complicated  problem  an  amount  of  ingenuity  and  craftsmanship  is 
displayed  that  is  most  interesting. 

The  common  way  of  viewing  the  fundus  of  the  eye  is  shown  in  the 
diagram  of  figure  20.  From  a  source  of  light  a  beam  is  reflected  by  a 
concave  mirror,  concentrated  by  a  convex  lens  Li  on  the  pupil  of  the  eye, 
in  this  way  illuminating  the  fundus. 

In  a  normal  eye,  the  crystalline  lens  casts  a  sharp  image  of  a  distant 
object  on  the  retina.  Reversely,  from  a  given  point  of  the  illuminated 
retina  an  image  would  be  projected  in  infinity;  in  other  words,  the  beams 
coming  out  of  the  eye  are  parallel.  Now  these  rays  fall  on  the  lens  Lx 
and  are  converged  to  its  focal  point,  so  here  (r')  an  image  of  the  retina 
is  formed. 

As  the  two  systems  of  illumination  and  observation  are  centered  to 
each  other,  the  oncoming  and  the  returning  beams  coincide,  so  the  eye 
of  the  observer  must  be  placed  in  the  illuminating  beam  itself,  without 
intercepting  it.  Therefore,  the  concave  mirror  has  a  hole  in  its  center, 
and  at  this  hole  the  eye  is  placed,  viewing  the  retinal  image  at  /  through 
an  eye-lens,  Z,2,  whose  focal  length  is  equal  to  its  distance  from  the  image. 
The  observer’s  eye  then  sees  this  image  in  infinity,  and  need  not 
accommodate. 

The  ophthalmoscope  lens  Lx  itself,  is  placed  just  at  its  focal  distance 
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from  the  patient’s  pupil.  In  this  case,  all  rays  issuing  from  the  patient’s 
pupil  are  caught,  and  help  to  form  the  image.  If  one  follows  the  track 
of  the  light  coming  from  the  middle  of  the  pupil  (dotted  lines),  one  will 
see  that  these  diverging  beams  are  made  parallel  by  the  lens  Li.  In 
other  words,  an  image  of  the  pupil  is  cast,  by  this  lens,  in  infinity.  In 
this  way  the  margin  of  the  pupil  can  never  be  seen  in  the  image  at  r'\  more 
scientifically  speaking,  it  cannot  cause  any  vignetting  of  this  image. 
The  beams  made  parallel  by  the  ophthalmoscope  lens  fall  through  the 
opening  of  the  concave  mirror  on  the  eye  lens  Z2,  and  are  now  converged 
into  the  observer’s  pupil. 


Fig.  20 


From  the  diagram  we  can  now  see  the  two  first  conditions  of  ophthal¬ 
moscopy:  an  image  of  the  retina  of  the  patient  is  cast  on  the  retina  of  the 
observer  (otherwise  he  would  not  see  it  as  being  sharply  defined);  the 
patient’s  pupil  is  pictured  in  the  pupil  of  the  observer  (otherwise  there 
would  be  vignetting  by  the  pupillary  border).  But  this  simple  method, 
regularly  used  by  the  oculist,  is  still  far  from  ideal;  we  see  that  every 
moment  the  retinal  image  is  spoiled  by  reflexes,  as  the  patient’s  cornea 
throws  back  some  light  into  our  own  eye.  In  practice,  this  inconvenience 
is  overcome  by  constantly  changing  the  position  of  the  lens  Li,  held  in 
one  hand,  and  the  mirror  plus  lens  L2,  held  in  the  other. 

Thus  we  can  study,  one  after  another,  all  parts  of  the  fundus.  We 
learn  by  long  practice  to  neglect  these  reflexes,  but  of  course  they  are 
absolutely  inadmissible  for  photography;  here  a  reflex-free  image  is 
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compulsory.  The  cause  of  these  corneal  reflexes  lies  in  the  fact  that,  in 
the  simple  arrangement  of  figure  20,  the  beam  of  light  does  not  follow 
a  strictly  limited  path.  The  conditions  for  eliminating  them  were  first 
clearly  recognized  by  Thorner  (15),  who  was  also  the  first  to  make  passa¬ 
ble  photographs  of  the  fundus.  Thorner  got  rid  of  the  reflexes  by  using 
strictly  one  half  of  the  pupil  for  illumination,  and  the  other  half  for 
observation. 

About  the  same  time,  good  pictures  were  obtained  by  Wertheim  Sal- 
monson,  whose  apparatus  was  built  by  the  Cambridge  Instrument  Com¬ 
pany,  and  by  Dimmer,  for  whom  Zeiss  built  an  enormous  apparatus, 
which  is  still  in  use  at  the  Vienna  Eye  Clinic  (16). 

Later  on,  Gullstrand  (17)  defined  more  exactly  the  conditions  for  free¬ 
dom  from  reflexes,  which  can  be  summed  up  as  follows:  the  entrance- 
pupil  of  the  light  (comparable  with  the  observer’s  pupil  in  our  second 
condition)  must  be  sharply  imaged  in  the  pupil  of  the  patient  (third  con¬ 
dition).,  Moreover,  this  image  of  the  light-pupil  and  that  of  the  ob¬ 
server’s  pupil  fnust  have  a  distance  from  each  other  of  approximately  2  mm. 

If  this  fourth  condition  is  fulfilled,  the  pencils  of  the  illuminating  and 
the  returning  beam  are  strictly  separated  from  each  other  where  they 
penetrate  reflecting  media  (cornea  and  crystalline  lens),  and  no  illuminat¬ 
ing  ray  can  ever  come  in  the  path  of  the  rays  that  form  the  fundus  image. 

Figure  21  shows  an  arrangement  in  which  the  four  conditions  previously 
discussed  are  fulfilled.  The  source  of  light  L  is  first  pictured  in  the  slit 
S,  this  is  the  entrance-pupil  of  the  illuminating  beam,  and,  by  the  oph¬ 
thalmoscope  lens  O,  an  image  of  this  slit  is  cast  into  the  lower  half  of  the 
patient’s  pupil  at  S' .  This  image  is  the  exit  pupil  of  the  light.  The 
observer’s  pupil  is  pictured,  by  means  of  the  lenses  Oi  and  O2,  in  the  dia¬ 
phragm  P;  we  can  call  this  the  exit  pupil  of  the  observation  system.  •  This 
opening,  is,  by  the  same  lens  O,  also  imaged  in  the  patient’s  pupil  (P')- 
If  we  follow  the  returning  beam  coming  from  a  point  'N  of  the  retina,  we 
see  that  by  the  ophthalmoscope  lens  O  first  an  image  is  formed  at  N’ . 
Of  this  image  a  second  image  is  formed  by  the  objective  O3  in  the  plane 
of  the  field  lens  O2  (N")-  This  image  is  viewed  through  the  eye  lens  0\, 
which  casts  a  third  image  N'"  at  the  observer’s  retina. 

For  photography,  the  entrance-pupil  of  the  light  is  a  crescent-shaped 
slit,  which  is  projected  in  the  lower  half  of  the  patient’s  pupil.  The 
image  of  the  “observer’s  pupil”  (here:  of  the  objective  of  the  camera) 
lies  centrally  (see  fig.  22).  This  has  the  advantage  that  the  part  of  the 
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eye  which  has  the  best  optical  qualities,  is  used  to  form  the  image  of  the 
fundus.  The  whole  lay-out  for  reflex-free  photography  of  the  fundus  is 
represented  in  figure  23,  in  which  the  ordinary  Zeiss-Nordenson  apparatus 
is  shown.  The  light  of  a  small  carbon-arc  L  passes  through  the  condenser 
Di,  the  prism  Pi,  the  collecting  lens  A,  and  the  prism  P2.  By  these  two 
lenses  an  image  of  the  arc  is  formed  in  the  slit  S.  This  slit  forms  the 
entrance-pupil  of  the  illuminating  pencil,  and  is  situated  about  10  mm. 
above  the  exit-pupil  of  the  photographic  system  A.  By  the  ophthal- 


Fig.  22 


moscope  lens  A  an  image  of  these  two  openings  is  formed  in  the  patient’s 
pupil  (see  fig.  22). 

It  is,  of  course,  desirable  that  the  area  of  the  retina  pictured  in  one 
photograph  should  be  as  extended  as  possible.  This  illuminated  area 
(e  in  figure  20)  is  only  limited  by  the  angle  of  incidence  of  the  light  [a], 
in  other  words,  by  the  relative  aperture  of  the  ophthalmoscope  lens  A- 
In  reality,  this  lens  has  a  diameter  of  5  cm.  and  a  focal  length  of  6  cm., 
consequently,  a  relative  aperture  of  nearly  f:l. 

For  ordinary  purposes,  such  an  enormous  opening  could  only  be 
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obtained  by  a  complicated  and  extremely  expensive  objective,  which 
would,  moreover,  be  absolutely  useless  here  (see  below).  In  this  case 
good  definition  has  been  obtained  by  giving  the  foremost  lens  surface  an 
aspherical  form  (see  fig.  24,  right  figure).  In  theory,  these  surfaces  are 
derived  from  the  original  spherical  one  (dotted  line)  by  adding  more  and 
more  material  to  it,  going  from  the  centre  towards  the  rim;  in  practice 
they  are  obtained  by  hand-grinding  from  a  spherical  lens.  In  fact,  only 
a  very  little  glass  is  taken  away;  at  the  outer  edge  of  the  lens  the  devia¬ 
tion  from  a  spherical  surface  is  only  a  few  thousandths  of  a  millimetre. 


These  aspherical  lenses  are  much  in  use  nowadays,  as  ophthalmoscope 
lenses,  condensers  in  microphotography,  and  other  optical  apparatus,  in 
astronomical  objectives,  and  others.  In  America  they  are  manufactured 
by  the  Bausch  and  Lomb  Company.  By  the  aspherical  surface  spherical 
aberration  is  suppressed,  by  an  appropriate  choice  of  the  curvatures, 
astigmatism  is  made  as  small  as  possible,  and  achromatism  is  obtained 
in  the  ordinary  way  by  cementing  together  two  different  glasses. 

Now,  the  “reflex-free”  photographs  made  by  this  apparatus  are  not 
quite  free  from  reflexes.  There  are,  namely,  two  tiny  white  spots  in  the 
middle  of  the  image,  whose  origin  lies  in  the  ophthalmoscope  lens.  Each 
face  of  this  lens  gives  rise  to  an  image  of  the  slit ,  which  has  a  great  lumi- 
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nosity  in  proportion  to  the  fundus  image.  (This  is  also  the  reason  why 
an  ordinary  objective,  having  from  six  to  ten  lens  surfaces,  cannot  be 
used  here.) 

There  are,  in  general,  four  ways  of  eliminating  these  reflexes.  The 
first  is  to  use  concave  mirrors  instead  of  lenses.  This  method  is  carried 
out  in  the  Busch  ophthalmoscope  after  Thorner.  It  has  the  drawback 
of  spherical  aberration  and  astigmatism  as  soon  as  a  larger  opening  is 
tried,  therefore,  the  field  is  too  restricted  for  photography  (18). 

The  second  is  to  polarize  the  light  before  it  falls  on  the  ophthalmoscope 
lens,  and  to  view  the  fundus  through  a  second  Nichol,  perpendicular  to 
the  first.  By  this  second  Nichol  the  reflexes  are  perfectly  extinguished, 
but  the  rays  coming  back  from  the  fundus  pass  unhindered.  This  method 
has  been  realized  in  a  binocular  ophthalmoscope  built  by  the  present 
writer  (19).  For  photography,  it  has  the  disadvantage  that  in  each 
Nichol  50  per  cent  of  the  light  is  absorbed,  so  that  in  the  end  only  25 
per  cent  of  the  original  strength  is  left. 

The  third  method  is  to  hold  separated  the  illuminating  and  the  return¬ 
ing  beam  till  the  very  last  moment,  using  two  ophthalmoscope-lenses, 
and  joining  the  two  pencils  of  light  by  means  of  an  unsilvered  mirror. 
This  method,  carried  out  in  the  “big”  Gullstrand  ophthalmoscope,  also 
wastes  a  great  deal  of  light,  and  therefore  cannot  be  used  in  photog¬ 
raphy  (17). 

The  fourth  way  is  to  extinguish  the  reflexes  by  placing  a  small  screen 
before  them,  and  this  method,  seeming  rather  childish  at  first  sight,  has 
been  carried  out  by  Hartinger  in  a  most  satisfactory  manner,  and  is  used 
in  the  Zeiss  reflex  free  Nordenson  camera  (20). 

This  “non-flaring”  ophthalmoscope  lens  is  one  of  the  most  amazing 
specimens  of  human  genius  and  workmanship  I  have  ever  seen,  and  a  joy 
to  the  heart  of  every  lover  of  fine  optics.  It  is  built  as  follows:  the  first 
surface  (the  right  one  in  figure  23)  is  carried  out  as  a  concave  mirror, 
whose  radius  is  exactly  equal  to  its  distance  from  the  slit.  Therefore, 
by  this  surface  an  image  of  the  slit  is  cast  at  the  same  distance  as  the 
slit  itself,  but  now  underneath  the  objective  of  the  camera  Nothing 
of  this  light  can  get  into  the  objective,  and  thus  the  first  reflex  is  sup¬ 
pressed.  The  cemented  surface  between  the  two  lenses  has  got  a  convex 
curvature  of  such  small  radius,  that  the  image  of  the  slit  formed  here  lies 
only  some  millimetres  under  the  surface.  Now  this  image  is  rendered 
invisible  by  a  minute  black  screen  lying  between  the  lenses.  As  the 
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retinal  image,  on  which  the  camera  is  focused,  lies  6  cm.  before  this 
screen,  it  is  so  much  out  of  focus  that  in  normal  cases  no  trace  of  it  can 
be  seen  in  the  photograph. 

The  third  and  last  surface  has  its  radius  such,  that  the  reflex  formed  by 
it  lies  exactly  at  the  same  point  as  the  former  one,  and  thus  is  also  shielded 
off  by  the  little  screen.  This  front  surface  is  of  course  aspherical,  as 
in  the  ordinary  ophthalmoscope-lens,  but  in  this  case  its  form  is  still 
more  complicated.  As  is  shown  in  figure  24,  the  actual  surface,  from 
centre  to  periphery,  first  moves  slowly  away  from  the  spherical  surface. 
Then,  at  a  certain  moment,  there  is  a  “turning  point,”  and  now  it  moves 
away  so  quickly  that  the  surface  becomes  concave  (left  figure).  It  is 
almost  incredible  that  such  a  surface  can  be  executed,  according  to 
calculations,  by  human  hands;  and,  what  is  more,  manufactured  regu¬ 
larly  with  never-varying  accuracy.  In  making  it  reflex-free,  all  surfaces 
and  distances  in  the  lens  are  disposed  of,  and  there  remains  no  possibility 
to  make  it  absolutely  free  from  chromatism.  This  little  defect  has  been 
corrected  by  using  a  filter  that  absorbs  the  most  aberrant  blue  and 
violet  rays  (they  are,  moreover,  nearly  absent  in  the  red  fundus 
image).  Anyhow,  no  trace  of  chromatism  can  be  seen  in  pictures 
made  by  this  apparatus.  As  the  pictures  are  rather  small,  their  best 
details  are  lost  in  autotype  reproduction,  as  used  here.  Only  from  the 
originals  can  their  real  value  be  estimated.  For  reproduction,  a  2^-fold 
magnification  gives  much  better  results  (fig.  25). 

Though  it  is  not  always  realized,  the  image  formed  by  a  lens  from  a 
three-dimensional  object  is  three-dimensional  also.  So,  if  the  fundus  of 
the  eye  shows  marked  differences  in  height,  these  differences  will  be 
present  on  just  the  same  scale  in  the  image,  formed  at  R\  fig.  23.  There¬ 
fore,  with  a  stereo  camera,  we  can  photograph  this  image  just  as  if  it 
were  a  real  object,  and  so  obtain  a  stereo  photograph  of  the  fundus  (21). 

Lately,  Mawas  (22),  Nida  (23),  and  Pavia  (24)  have  succeeded  in 
making  color  pictures  of  the  retina  with  the  Nordenson  apparatus  on 
ordinary  autochrome  plates,  and  I  believe  in  America,  Finlay  plates 
have  been  tried  for  the  same  purpose.  I  have  said  before,  it  will  be 
conceivable  that  such  photographs  are  practically  worthless,  as  they 
are  incapable  of  showing  any  detail.  A  color  photograph  on  a  screen 
plate  to  be  of  any  scientific  value,  should  at  least  be  made  directly  on  the 
scale  of  figure  25,  but  I  doubt  if  an  apparatus  with  such  performance 
could  ever  be  built. 
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The  only  solution  I  see  for  making  really  good  retinographs  in  color  is 
the  three-plate  method;  i.e.,  three  consecutive  photographs  of  the  fundus 
are  taken  respectively  behind  red,  green,  and  blue  filters.  As  these  nega¬ 
tives  are  made  on  ordinary  panchromatic  plates,  they  have  excellent 
resolving  power  and  can  be  enlarged  at  will.  Then,  from  these  three 
negatives,  three  positives  are  made  and  copied  one  over  the  other  respec¬ 
tively  in  blue,  yellow,  and  red,  with  one  of  the  known  methods  (pinatype. 


Fig.  25 

collotype,  or  autotype);  or  they  are  projected  (25).  As  the  prints  are 
almost  grainless,  very  fine  results  can  be  obtained.  Dr.  Guist  of  the 
Vienna  eye  clinic  has  used  this  method  with  amazing  success.  It  is, 
however,  very  complicated  and  demands  great  skill. 

In  resuming  we  can  say  the  following:  In  ophthalmological  pho¬ 
tography,  there  are  two  methods  that  procure  absolutely  new  facts,  i.e., 
things  that  cannot  be  detected  in  any  other  way:  (a)  reflectography  of 
the  corneal  epithelium,  and  (6)  infra-red  photography.  Furthermore, 
there  are  three  methods  which,  in  a  more  or  less  satisfactory  way,  register 
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things  the  eye  can  see  as  well:  photography  of  the  corneal  surface  after 
Amsler  or  Dekking;  stereo-photography  of  the  anterior  segment;  and 
color  photography  of  the  same  thing. 

As  to  retinography,  personally,  I  think  there  is  a  certain  disproportion 
between  the  amount  of  instrumental  exertion  and  the  final  results  ob¬ 
tained,  though  in  some  cases  the  importance  of  a  good  photograph  of 
the  fundus  must  be  fully  admitted. 

The  author  is  fully  aware  that  this  little  essay  is  far  from  complete. 
As  a  matter  of  fact,  only  European  methods  are  described,  and  he  is  sure 
much  fine  work  has  been  done  in  Am.erica  of  which  he  bears  no  knowl¬ 
edge.  Moreover,  according  to  the  scope  of  this  article  only  a  brief 
description  of  the  various  methods  could  be  given,  and  many  an  impor¬ 
tant  or  interesting  detail  must  be  omitted. 

The  writer  will  be  glad  to  give  any  information  about  this  subject 
that  should  be  wanted,  and,  on  the  other  hand,  would  greatly  appreciate 
any  communication  from  American  readers  working  along  the  same  lines 
of  investigation. 

The  author  wishes  to  express  his  sincerest  thanks  to  Messrs.  Zeiss, 
Jena,  for  lending  the  cuts  of  the  illustrations  of  their  instruments. 
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THE  PURPOSE  AND  SERVICES  OF  BIOLOGICAL 
PHOTOGRAPHY* 

THEODORE  E.  SCHWARZ,  M.D. 

Oakland,  California 

It  is  well  occasionally  to  invoice  our  progress  and  to  note  how  well  or 
how  badly  we  are  traveling  on  our  charted  course.  Are  we  concentrating 
all  our  efforts  towards  establishing  Biological  Photography  as  a  scientific 
department  of  the  hospital,  or  are  we  drifting  away  towards  simple 
photography?  In  searching  the  index  of  Volumes  I  and  II  of  the 
Journal  of  the  Biological  Photographic  Association,  one  is  amazed  at  the 
large  number  of  articles  on  the  technique  of  picture-making,  and  the 
paucity  of  articles  showing  how  Biological  Photography  can  be  of  scien¬ 
tific  service  to  the  Staffs,  the  hospitals,  the  medical  profession  and  to  the 
public.  Rare,  indeed,  is  an  article  on  the  possibilities  of  Biological  Pho¬ 
tography  for  disseminating  authentic  medical  information  to  the  public, 
or  even  an  article  on  salesmanship  showing  reasons  why  we  should  be 
recognized  as  a  department  of  science.  Are  we  satisfied  to  idle  along 
the  pleasant  fields  of  camera-craft,  and  not  allow  our  ambitions  to  soar 
to  higher  heights? 

Pictures  are  but  the  means  to  the  end,  as  Biological  Photography 
speaks  in  a  language  of  pictures,  using  pictures  instead  of  words.  The 
pictures  may  be  compared  to  the  isolated  notes  of  a  melody.  It  is  only 
when  they  are  properly  selected  and  properly  grouped  that  a  harmonious 
chord  is  produced.  The  crucial  criterion  of  Biological  Photography  is  not 
its  pictures,  but  the  stories  it  tells.  The  importance  of  the  story  is  depend¬ 
ent  upon  its  propaganda  values,  its  teaching  values,  and  its  powers  of 
swaying  mass  opinion. 

The  American  College  of  Surgeons  is  doing  a  splendid  piece  of  work. 
They  are  carrying  the  story  of  cancer  to  the  public  in  the  hope  that  they 
may  win  its  cooperation  in  the  medical  profession’s  battle  of  the 
century — the  control  of  cancer.  There  is  no  department  in  scientific 
medicine  that  can  be  of  so  great  assistance  in  conveying  this  message, 
as  can  the  Biological  Photographic  Department.  By  pictures  of  cases, 
in  all  their  stages  of  development  and  cure,  it  tells  a  story  that  even  he 
who  runs  may  read. 


*From  the  .\lameda  County  Hospital. 


120  JOURNAL  OF  THE  BIOLOGICAL  PHOTOGRAPHIC  ASSOCIATION 

A  member  of  our  hospital  staff  was  selected  to  carry  this  message  to 
the  laity  from  Coast  to  Coast.  He  is  a  surgeon  of  high  standing  and 
broad  experience  in  the  field  of  cancer.  The  profession  recognizes  in 
him  an  authority  on  this  subject.  He  goes  on  his  humanitarian  pil¬ 
grimage  with  a  ringing  message  of  comfort  and  encouragement  to  the 
afflicted.  This  message  of  his  is  well  illustrated  by  many  dozen  lantern- 
slides  furnished  by  the  Biological  Photographic  Department.  When  he 
left  on  his  trip,  his  parting  words  were:  “I  go  to  face  the  multitudes 
with  my  courage  held  high  by  the  knowledge  that  in  back  of  me  stands 
the  finest  organized  Cancer  Clinic,  and  a  splendid  Biological  Photographic 
Department.” 

Another  member  of  our  hospital  staff,  a  very  brilliant  surgeon,  was  the 
unfortunate  victim  of  “stage-fright,”  and  could  not  make  a  public 
address.  He  found  that  by  the  use  of  lantern-slides,  when  the  lights  of 
the  room  were  dimmed  and  the  eyes  of  the  audience  turned  from  him  to 
the  pictures  on  the  screen,  he  was  able  to  speak  without  embarrassment. 
He  is  now  able,  by  these  means,  to  deliver  many  interesting  medical  talks. 
He  jokingly  refers  to  the  Biological  Photographic  Department  as  “Our 
Public  Speaking  Course.” 

There  is  a  list  before  me  of  more  than  a  dozen  occasions  when  mem¬ 
bers  of  our  hospital  staff,  by  means  of  lantern-slides,  furnished  the  entire 
program  of  neighboring  County  Medical  Societies.  Carrying  medical 
messages  to  the  medical  profession  certainly  ought  to  fire  your  ambitions 
and  inspire  you  to  renewed  efforts. 

The  powers  of  swaying  public  opinion  can  best  be  illustrated  by  con¬ 
sidering  a  very  common  experience  of  many  counties.  A  bitterly  con¬ 
tested  local  election,  where  disappointed  politicians  attempt  to  obtain 
entrance  to  the  county  payroll  by  a  mud-slinging  campaign  of  scandal 
against  the  established  county  institutions.  The  County  Hospital  is 
always  the  shining  target  for  their  vilifying  attacks.  After  the  election, 
when  the  heat  of  the  political  campaign  has  disappeared,  the  seeds  of 
discord  that  they  have  sown  have  not  disappeared,  and  now  sprout  into 
a  crop  of  doubt  and  criticism.  The  most  ignorant  man  on  the  street  will 
loudly  announce  his  ideas  of  how  the  County  Hospital  ought  to  be  run, 
and  wdllingly  points  his  accusing  finger  at  the  hospital’s  failures,  while 
closing  his  eyes  to  the  hospital’s  many  virtues.  Here  is  a  chance  for  the 
Biological  Photographic  Department  to  be  of  real  service  to  the  hospital, 
and  also  an  opportunity  to  show  how  public  opinion  can  be  swayed. 
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We  met  this  situation  by  photographing  the  hospital  from  the  front 
door  to  the  back  door — showing  illustrations  of  every  department,  being 
generously  interspersed  with  charts  and  diagrams  illustrating  compara¬ 
tive  costs  with  other  similar  hospitals.  Lantern-slides  were  made  of 
these  pictures,  and  the  services  of  a  forceful  speaker,  from  the  Administra¬ 
tion  Department,  was  obtained  to  present  these  facts.  The  speaker  was 
well  grounded  in  every  item  of  the  budget’s  expenditures,  and  familiar 
with  the  hospital’s  every  problem.  He  had  a  fund  of  facts  and  figures  to 
meet  every  question.  The  result  was  an  overwhelmingly  convincing 
presentation  of  the  hospital’s  value  to  the  community.  The  tide  of 
public  opinion  changed  completely  and  turned  toward  the  hospital,  and 
the  audience  that  came  to  censure,  left  to  praise.  I  don’t  want  to  leave 
the  impression  that  the  pictures  alone  did  all  this.  It  is  an  axiom  that 
when  a  word-picture  differs  from  a  photographic  picture,  the  photo¬ 
graphic  picture  is  accepted  and  not  the  word-picture.  However,  when 
a  word-picture  and  a  photographic  picture  tell  one  and  the  same  story, 
then  their  convincing  powers  are  tripled.  Their  message  then  comes 
with  clarion  tones  of  sincere  conviction  and  truth. 

The  Biological  Photographic  Departm.ent  must  in  fact  be  a  “Public 
Speaking  Course,”  in  that  it  must  be  willing  to  assemble  a  series  of  illus¬ 
trations  and  then  turn  them  over  to  the  physician  who  had  charge  of  the 
case,  allowing  him  to  make  the  public  presentation.  Helping  others  to 
“make  a  speech”  is  one  of  our  best  works.  Here  comes  the  news  sense 
and  the  appreciation  of  propaganda  values,  so  necessary  for  a  successful 
Biological  Photographic  Department — not  to  wait  until  it  is  requested  to 
supply  appropriate  illustrations,  but  to  think  ahead  and  have  already 
photographed  a  series  of  illustrations  suggestive  of  a  theme  for  publica¬ 
tion.  In  short,  inspiring  others  to  make  a  speech  by  supplying  them  with 
the  material  and  even  suggesting  the  title.  No  wonder  the  hospital 
staff  arises  and  publicly  acknowledges  its  appreciation  of  the  Biological 
Photographic  Department. 

“These  cases  were  assembled  and  their  presentation  was  made  possible 
by  the  services  of  our  Biological  Photographic  Department.  I  wish  to 
publicly  acknowledge  my  indebtedness  and  my  appreciation  to  this 
Department  for  its  valuable  assistance  in  the  preparation  of  this  paper.” 

This  is  splendid  evidence  of  public  recognition,  and  indicates  a  stamp 
of  approval  won  because  of  a  scientific  service  rendered.  Those  of  us 
who  are  interested  in  the  advancement  of  Biological  Photography,  beam 
with  joy  and  pride  upon  the  receipt  of  such  news. 
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Appreciation  must  be  earned  and  approval  must  be  won  by  contribut¬ 
ing  a  valuable  scientific  service  to  the  Staff  and  to  the  hospital  of  which 
you  are  a  department.  This  should  be  the  creed  of  every  Biological 
Photographic  Department.  If  you  forsake  this  creed  and  insist  that  you 
will  only  photograph  such  cases  that  you  are  ordered  to  photograph,  then 
you  will  be  recognized  as  a  photographer  and  classified  with  the  other 
clerical  help  who  also  make  copies  of  whatever  they  are  ordered  to  copy. 

Every  individual  who  owns  a  camera  and  does  his  own  developing 
and  printing,  believes  that  he,  too,  is  a  photographer.  Perhaps  there  is 
merit  to  his  claim,  as  he  makes  no  pretense  of  anything  other  than 
camera-craft,  and  his  ambitions  soar  no  higher  than  the  mechanics  of 
picture-making.  He  is  also  able  to  show  an  album  of  his  “snap-shot 
masterpieces,” — excellent  examples  of  photography,  showing  the  picture 
of  a  coil  of  rope;  empty  berry-boxes;  a  vase  of  daisies  and  “the  lights  of 
the  city,”— a  conglomeration  of  disconnected  pictures  that  have  no 
purpose.  His  prize  possession  is  “Moonlight  on  the  Hudson.”  Of 
course,  this  is  really  not  a  scene  on  the  Hudson  River,  and  of  course,  it 
was  not  taken  at  moonlight — just  a  clever  trick  of  the  camera.  His 
entire  interest  is  centered  in  camera-craft,  and  he  would  cry  aloud 
against  any  thought  of  defaming  camera-craft  by  using  it  for  its  propa¬ 
ganda  powers  or  its  story-telling  possibilities.  He  is  the  type  who  will 
vociferously  protest  against  the  Journal  making  any  attempt  at  deviation 
from  pure  photography.  He  wants  his  pictures  as  his  personal  possessions, 
to  be  used  for  self-aggrandizement; — “Here  is  a  clever  little  thing  that  I 
made.  I  call  it  ‘Moonlight  on  the  Hudson,’ — clever  is  it  not?  Yes, 
I  made  it.” 

Summary:  Biological  photographers  should  be  scientific  illustrators. 
They  should  devote  every  effort  towards  the  recording  of  the  progress 
of  the  disease  or  cure,  and  gathering  illustrated  series  of  cases  showing 
the  wide  manifested  variations.  They  must  be  medically-minded,  with 
a  highly  developed  news  sense  and  appreciation  of  propaganda  values, 
ever  on  the  alert  to  give  their  best  talents  for  the  advancement  of  med¬ 
ical  science  and  the  elevation  of  the  reputation  of  the  hospital.  With 
the  true  spirit  of  scientific  research,  they  must  be  willing  to  com¬ 
pletely  erase  themselves  and  give  of  their  best  talents  for  the  advance¬ 
ment  of  the  medical  profession. 

1.  To  contribute  valuable  scientific  service  is  the  reason  for  our 
existence. 
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2.  Volunteered  services  generously  given  should  be  our  technique. 

3.  Helping  and  encouraging  others  to  “make  a  speech”  should  be 

our  greatest  pleasure. 

4.  Bringing  recognition  and  honor  to  the  medical  profession  should 

be  our  ambition. 


THE  PREPARATION  OF  PHOTOMICROGRAPHS  AND  THE 
EFFECTIVE  GROUPING  OF  PRINTS  IN  PAGES 

LOUIS  SCHMIDT 
New  York 

This  article  is  intended  to  stimulate  a  closer  cooperation  between 
author  and  photographer,  as  well  as  engraver  and  printer,  to  the  end  that 
the  result  of  their  combined  efforts,  the  printed  page,  be  free  from  faults 
that  foresight  may  prevent. 

Although  the  photographer  in  a  biological  laboratory  or  hospital  may 
never  be  called  upon  to  arrange  copy  for  publication  in  a  journal,  he 
should  have  in  mind  the  fact  that  much  of  his  output  will  eventually 
appear  in  print.  He  should  know,  if  possible,  when  he  undertakes  to 
make  a  photomicrograph,  the  name  of  the  journal  which  will  use  the 
material  and  give  some  consideration  to  the  policy  of  the  publication 
regarding  its  illustrations. 

If  the  journal  uses  individual  plates  from  each  photograph  the  question 
of  the  size  of  the  prints  can  be  disregarded,  provided  they  are  at  least  as 
large  as  the  printed  figure  is  to  be.  It  would  still  be  well  to  consider 
whether  the  piece  of  work  is  related  to  some  illustrations  previously 
made  and  to  coordinate  them  as  to  magnifications,  appearance,  etc.  If, 
however,  it  is  the  policy  of  the  journal  for  which  you  are  working  to  group 
a  number  of  photographs  by  mounting  them  together  to  make  complete 
pages,  then  the  photographer  should  consider,  in  addition,  the  fraction 
of  a  page  that  will  be  allotted  to  the  photograph  he  is  about  to  make. 

*  Some  of  the  material  in  this  paper  was  presented  by  the  author  in  V.  1,  No. 


3  of  this  Journal.  It  is  restated  here  because  this  paper  approaches  the  subject  5 

from  a  different  angle  and  would  be  incomplete  without  it.  | 

‘  From  the  Illustration  Division,  The  Rockefeller  Institute  for  Medical  Research.  » 

! 

I 


124 


JOURNAL  OF  THE  BIOLOGICAL  PHOTOGRAPHIC  ASSOCIATION 


Page  means  the  space  occupied  by  illustrative  material  or  type  and  not 
the  size  of  the  paper  upon  which  this  is  reproduced. 

Photographers  are  sometimes  unaware  of  the  difficulties  that  arise 
when  prints  of  various  sizes,  magnifications,  and  shapes  are  to  be  com¬ 
bined  upon  a  limited  number  of  pages.  ( See  fig.  1 .)  In  addition  to  com¬ 
pressing  the  largest  amount  of  illustrative  material  into  a  small  space, 
the  photographs  should  be  arranged  to  give  an  attractive  appearance. 
It  is  undesirable  and  wasteful  to  have  on  the  same  page  round  forms 
assembled  with  squares  or  oblongs,  and  even  worse  to  have  parts  of  round 
figures  combined  with  straight  forms.  In  all  cases  where  the  field  of  a 
photograph  is  necessarily  round  because  of  a  high  magnification  it  is  well 
to  make  sure  that  the  essential  parts  of  the  subject  are  placed  in  the  center 
of  the  picture  so  that  if  the  print  must  be  cut  down  in  size  it  can  be 
trimmed  into  a  square  or  a  smaller  circle  instead  of  an  irregular  form. 

It  is  best  before  making  a  photomicrograph  to  know  the  size  that  the 
page  of  illustration  is  to  be,  and  the  fraction  of  the  page  that  the  special 
picture  under  consideration  is  to  fill.  Cardboard  mats  with  cut-outs 
one-half  to  one-eighth  the  size  of  the  page  are  useful  to  demonstrate  on 
the  ground  glass  just  how  the  portion  of  the  subject  to  be  used  will  look 
when  printed.  In  this  way  one  can  plan  so  that  no  part  of  the  page  will 
be  wasted;  that  all  parts  will  be  shown  in  proper  magnification;  that 
troublesome  reductions  and  enlargements  are  avoided;  and  that  the  price 
of  plates  is  kept  down.  It  is  best  not  to  plan  the  assembled  illustration 
pages  for  reduction,  for  although  the  photo-engraver  generally  asks  for 
copy  large  enough  to  reduce  from  one-fourth  to  one-third,  this  is  not 
essential.  It  originated  in  the  reproduction  of  drawings  because  their 
details  could  be  rendered  better  on  an  enlarged  scale.  To  prepare  sci¬ 
entific  photographic  copy  on  the  basis  of  reduction  would  enormously 
complicate  matters,  so  it  is  advisable  to  reduce  only  when  material  comes 
from  authors  at  a  distance  and  when  it  is  unavoidable.  Sometimes  it  is 
necessary  to  reduce  some  prints  or  to  enlarge  them  in  order  to  make  them 
properly  fit  the  page. 

Modern  oculars  have  to  a  large  extent  eliminated  curvature  of  field  in 
photomicrography.  Nevertheless  in  order  to  make  the  photomicrograph 
as  sharp  as  possible  to  the  edge  of  the  picture,  it  is  better,  by  the  selection 
of  objectives,  oculars  and  bellows  length,  to  project  into  the  plane  of  the 
ground  glass  an  image  about  eight  inches  in  diameter  when  using  a 
5"  by  7"  plate  and  restrict  the  actual  picture  on  the  negative  to  a  rec- 
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Fig.  1.  Diagrams  of  Good  and  Bad  Arrangements  of  Prints  Taken  from  Actual 
Pages  of  a  Well  Known  Medical  Journal 


126 


JOURNAL  OF  THE  BIOLOGICAL  PHOTOGRAPHIC  ASSOCIATION 


tangle  of  4|"  by  5^".  This  is  done  by  placing  in  the  back  of  the  camera, 
but  in  front  of  the  ground  glass,  a  black  mask  with  a  4^  "  by  5^  "  opening. 
This  leaves  ample  clear  glass  at  the  ends  of  the  negative  for  number,  date 
and  other  data  which  may  be  lettered  on  it  in  ink  for  the  purpose  of 
identification  and  filing.  This  gives  rectangular  pictures  which  may  be 
used  full  size  or  trimmed  to  smaller  sizes  and  may  easily  be  combined  on 
the  page  without  loss  of  space.  The  magnifications  of  1000  or  over  with 
3  mm.  apochromat  and  Homal  4  gives  unavoidably  on  the  ground  glass 
a  circle  of  about  5^  inches  or  more.  We  must  accept  this  form  and  make 
the  best  of  it  though  it  detracts  from  the  symmetry  of  the  page.  In 
some  cases  a  square  or  rectangle  can  be  cut  out  of  the  center  of  this  circle; 
therefore,  great  care  should  be  taken  to  center  the  important  point  of  the 
subject. 

It  has  been  found  that  when  prints  are  arranged  for  publication  by 
placing  them  close  together  so  that  their  edges  meet  and  the  outside 
edges  form  straight  lines,  there  is  a  great  saving  in  photo-engraver’s 
charges.  See  page  168,  Jour.  Biol.  Photo.  Asso.,  V.  2,  No.  3.  It  greatly 
improves  the  appearance  of  the  plate  to  have  the  engraver  tool  out  a 
white  line  between  the  figures.  In  addition  to  the  circular  figures  pre¬ 
viously  discussed,  sometimes  photomicrographs  are  received  which  have 
been  made  on  3j"  by  4j"  plates,  using  kits  with  diagonal  corners  in  the 
plate  holders,  making  the  picture  an  irregular  octagon.  These  give  nega¬ 
tives  that  are  satisfactory  for  lantern  slides  but  are  annoying  if  prints 
from  them  are  to  be  used  in  pages.  As  these  prints  are  so  small,  it  follows 
that  they  must  be  used  full  size,  which  is  not  unsatisfactory  if  all  the 
prints  on  the  page  are  made  from  such  negatives.  In  this  case  the  black 
corners  on  each  print  may  remain,  and  they  produce  a  pattern  that  is 
not  displeasing;  but  if  they  must  be  associated  with  other  oblong  prints 
the  result  is  undesirable.  If  the  photographer  has  such  kits  it  is  better 
to  replace  them  by  others  which  cut  off  only  an  eighth  of  an  inch  at  the 
two  ends.  The  objection  to  the  prints  made  from  the  negatives  just 
described  is  that  if  the  prints  are  cut  down  to  the  point  of  getting  rid  of 
the  black  corners,  too  much  of  the  picture  is  sacrificed. 

If  possible,  in  arranging  prints  on  a  page,  one  should  avoid  placing 
together  prints  of  a  light  key  with  others  that  are  gray  and  heavy  in  tone. 
They  should  be  as  nearly  alike  in  quality  as  the  subjects  and  negatives 
permit. 

If  prints  submitted  for  publication  vary  too  much  in  size  and  form,  it 
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is  sometimes  impossible  to  combine  them  on  a  page.  Individual  plates 
must  be  made  of  each  and  then  arranged  as  well  as  possible.  This  wastes 
space  and  the  journal  must  pay  at  a  higher  rate  per  inch  for  the  smaller 
plates  than  for  larger  ones.  In  other  words,  less  square  inches  of  illustra¬ 
tion  are  purchased  at  a  higher  cost  of  engraving  and  printing. 

It  is  well  to  guard  against  too  great  a  variety  of  magnifications  in  one 
paper.  The  photographer  should  always  ascertain  whether  the  work  is 
related  to  previous  photographs  and  make  the  amplifications  comport 
with  that  group.  When  the  illustrations  are  a  continuation  of  a  former 
work,  they  should  be  based  on  what  the  index  cards  show  was  done  at  an 
earlier  date  as  to  magnification,  plate,  filter,  illumination,  diaphragm 
opening  and  finally  the  paper  on  which  the  prints  were  made. 

In  indicating  just  what  part  of  each  print  is  the  minimum  required, 
the  print  may  be  placed  against  a  window  and  the  part  desired  enclosed 
in  an  outline  on  the  back.  An  X-ray  viewing  box  is  also  excellent  for 
this  purpose.  It  is  important  to  use  a  soft  pencil  and  to  exert  little 
pressure.  It  is  often  better  for  the  author  to  send  full  size  prints  with 
his  paper,  indicating  on  the  back  .the  part  that  is  essential.  In  order  to 
fill  the  page  and  produce  a  pleasing  appearance  more  of  the  picture  than 
is  necessary  may  be  included,  but  never  less. 

While  it  is  usually  important  in  translating  colored  sections  into  terms 
of  black  and  white  to  increase  the  contrast,  this  must  not  be  overdone, 
and  underexposure  must  be  avoided.  If  the  negative  has  plenty  of  detail, 
contrast  can  be  obtained  in  printing,  whereas  if  detail  is  lacking  it  is 
impossible  to  show  it  in  the  print.  It  must  always  be  borne  in  mind 
that  the  positive  print  is  your  final  output  and  no  trouble  should  be  spared 
in  producing  the  best  you  are  capable  of  making.  The  type  of  print  you 
wish  to  produce  should  be  considered  from  the  very  beginning  and  should 
influence  the  choice  of  plate,  filter,  developer  and  dark  room  manipulation. 

Finally  as  to  the  type  of  the  prints  and  the  nature  of  the  paper,  it  is  an 
old  tradition  in  the  photo-engraving  industry  that  prints  should  be  made 
to  be  reduced  in  reproduction.  In  scientific  photography,  especially  in 
photomicrography,  this  is  in  many  cases  impractical  and  has  been  found 
unnecessary,  as  perfectly  good  printing  plates  can  be  made  the  same  size 
as  the  originals.  The  engraver  also  specifies  smooth,  glossy  prints, 
though  the  gloss  is  not  so  important.  A  smooth  semi-matte  print  and  a 
smooth  glossy  print  will  serve  equally  well  as  copy  for  the  photo¬ 
engraver.  If  a  piece  of  copy  is  very  much  reduced  in  size,  it  shows  more 
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contrast  than  the  original.  The  screen  used  in  making  the  half-tone 
plate  should  be  as  fine  as  the  surface  of  the  paper  and  the  quality  of  the 
printing  permit.  It  seldom  pays  to  use  a  screen  finer  than  175  lines  to 
the  inch.  Prints  in  brown  or  sepia  are  not  recommended,  as  they,  too, 
show  more  contrast  after  reproduction. 

It  must  be  expected  that  the  half-tone  reproduction  will  not  be  quite 
as  good  as  the  original.  In  the  first  place,  details  which  graduate  imper- 


Fig.  2.  Diagram  for  Determining  Proportions  of  Pages  of  Illustrations  for 

Publication 

G-F-E-A,  size  of  assembled  page;  D-C-B-A,  size  to  which  the  page  will  be  reduced; 
H-J-E-A,  widest  print  in  the  group  which  fixes  width  of  the  assembled  page. 

ceptibly  and  without  texture  from  one  tone  to  another  are,  in  the  repro¬ 
duction,  translated  into  dots  and  spaces  by  the  screen,  introducing  a 
texture  which  slightly  destroys  the  sharpness  of  definition.  The  coarser 
the  screen,  the  greater  the  loss  of  detail.  Also  one  should  not  expect  the 
illustration  on  the  printed  page  to  be  quite  equal  to  the  engraver’s  proof, 
because  the  latter  is  printed  by  hand  with  great  care  on  the  finest  paper 
obtainable,  whereas  the  run  may  be  on  decidedly  inferior  stock.  This 
is  disappointing,  but  unavoidable. 
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If  a  page  is  made  up  so  that  it  will  have  to  be  reduced  in  size  by  the 
photo-engraver,  the  simplest  method  to  insure  a  finished  page  of  proper 
proportions  is  to  draw  on  the  cardboard  mount  an  oblong  of  the  correct 
dimensions  of  the  printed  page.  (See  fig.  2.)  Then  draw  a  diagonal 
line  from  the  lower  left  corner  through  and  beyond  the  upper  right  corner, 
and  fit  the  widest  print  to  be  used  in  the  lower  left  corner,  across  the 
bottom  of  the  page.  This  print  will  then  e.xtend  beyond  the  oblong. 
From  the  right  hand  border  of  the  print  carry  a  line  upward  at  right 
angles  to  the  bottom;  the  point  where  it  crosses  the  diagonal  will  indicate 
the  top  line  of  the  page.  Sometimes  pages,  because  they  contain  many 
pieces  of  different  sizes  as  well  as  different  shapes,  are  quite  troublesome 
to  plan.  Rough  layouts  on  tracing  paper  are  a  great  help  in  working  out 
such  an  assembly.  Sometimes  it  is  necessary  to  make  several  in  arrang¬ 
ing  a  single  page.  It  is  important  that  in  some  such  way  the  page  be 
completely  planned  before  beginning  to  cut  the  prints.  Great  care  must 
be  used  to  avoid  cutting  the  individual  prints  too  small. 

It  has  been  found  advantageous  to  use  fairly  heavy  pasteboard  mounts, 
not  less  than  14  ply  in  thickness  and  9  by  11,  and  11  by  18  inches  in  size, 
because  pieces  of  uniform  size  are  better  for  packing.  They  do  not  slide 
about  in  a  bundle  causing  abrasions  on  the  surface,  and  they  store  better 
on  shelves.  For  mounting,  a  good  quality  of  rubber  cement  is  superior 
to  paste  or  glue,  although  it  is  not  so  permanent.  Higgins’  Drawing 
Board  and  Library  Paste  have  also  been  found  satisfactory.  The  paste 
should  be  used  as  stiff  as  practicable  and  may  be  put  all  over  the  back  if 
the  print  is  small,  on  the  edges  only  if  the  print  is  large.  As  the  paste 
contains  very  little  moisture  it  does  not  buckle  the  mount.  Pages  of 
illustrations  should  be  covered  by  a  protective  sheet  of  stout  paper,  one 
edge  of  which  is  pasted  on  the  back  of  the  mount  and  folded  over  the 
face  of  the  prints. 

If  letters,  numerals,  arrows,  or  other  symbols  are  needed  to  designate 
certain  details  in  the  illustration,  the  author  or  photographer  should  not 
attempt  to  draw  them  in  ink  on  the  surface  of  the  print  unless  he  has  real 
skill  in  such  work.  They  may  be  indicated  in  their  proper  place  on  the 
back;  they  may  be  carefully  placed  on  a  piece  of  tracing  paper  which  has 
been  firmly  fixed  to  the  mount  and  folded  over  the  print.  If  the  prints 
are  glossy,  such  data  may  be  drawn  on  the  surface  with  a  grease  pencil. 
The  engraver  will  remove  the  grease  pencil  marks  and  “ink”  the  arrows, 
etc.  in  their  proper  places. 
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PHOTOGRAPHIC  TECHNIC,  NEW  PROCESSES  AND 
EQUIPMENT* 

F.  R.  HARDING 
Boston,  Mass. 

NOTED  “glacier  PRIEST”  BACK  FROM  ALASKA  WITH  20  MILES  OF  FILM 

The  Rev.  Bernard  Hubbard,  S.J.,  the  famous  “Glacier  Priest,”  has  returned  from 
another  of  his  notable  Alaskan  expeditions,  this  time  bringing  back  with  him  over 
110,000  feet  of  35  mm.  silent  film  from  which  he  has  already  assembled  one  complete 
eight-reel  feature  called  “Conquering  the  Aghileen  Pinnacles.”  By  the  first  of  the 
year  he  expects  to  have  ready  two  more  eight- reelers — “The  New  Valley  of  Ten 
Thousand  Smokes”  and  “The  Ice  Inferno.” 

A  professional  Bell  &  Howell  camera  outfit  was  carried  on  the  backs  of  his  men  right 
into  the  Alaskan  volcanoes.  The  standard  camera  did  the  greater  part  of  the  expedi¬ 
tion’s  motion  picture  work,  although  two  Bell  &  Howell  Eyemos  were  also  used  to 
great  advantage.  The  film  was  all  taken  at  sound  speed,  and  although  at  first  Father 
Hubbard  will  use  the  three  eight-reel  pictures,  mentioned  above,  as  illustrative  mate¬ 
rial  for  his  lecture  work,  he  intends  shortly  to  add  sound  to  them  in  the  form  of  a 
narrative  spoken  by  himself,  combined  with  appropriate  music.  Probably  he  will 
arrange  for  the  release  of  these  sound  pictures  in  16  mm.  sound  on  film  for  showings 
before  schools,  clubs,  and  similar  audiences. 

“Nick”  Cavalieri,  who  filmed  “Wild  Cargo”  and  “Bring  ’em  Back  Alive”  for  Frank 
Buck,  accompanied  the  Rev.  Hubbard  on  this  latest  expedition  and  shot  most  of  the 
footage.  “Bev”  Jones,  who  was  with  Pathe  and  Fox  for  eight  years,  directed  the 
film  work  and  is  now  editing  the  pictures. 

Father  Hubbard  is  probably  one  of  the  most  popular  of  adventure  lecturers.  He 
has  a  lecture  schedule  that  calls  for  practically  daily  appearances  until  June,  1935,  when 
he  expects  to  leave  once  more  on  another  expedition.  This  time  he  will  be  gone  for 
thirteen  months.  He  states  that  this  coming  expedition  will  be  the  greatest  of  his 
career. 

The  Rev.  Hubbard  is  professor  of  Geology  at  Santa  Clara  University,  Santa  Clara, 
California. 


CANADIAN  EXPLORER  USES  16  MM.  FILMS  FOR  LECTURE  WORK 

Richard  Finnic,  writer,  lecturer,  motion  picture  photographer,  and  authority  on  the 
Canadian  Far  North,  has  just  completed  a  tour  of  more  than  half  a  hundred  Canadian 
cities,  delivering  a  notable  north-country  lecture.  “The  Last  Frontier,”  illustrated 
with  16  mm.  motion  pictures  was  taken  this  past  summer  with  a  Bell  &  Howell  Filmo 
camera. 

Mr.  Finnie’s  lecture  deals  with  the  miracles  of  pioneering  accomplished  in  the 
northward  upsurge  of  civilization  incident  to  the  discovery  of  radium,  silver,  and  other 
valuable  ores  on  the  shores  of  Great  Bear  Lake,  the  third  largest  lake  in  North  America 
— a  lake  which  is  bisected  by  the  Arctic  circle.  Mr.  Finnic  tells  a  stirring  tale  in  which 
the  covered  wagon  of  “49  days”  is  replaced  by  the  airplane,  the  tractor,  and  the  power 
boat;  and  the  gold  pan  by  the  diamond  drill. 


*  From  the  Children’s  Hospital. 
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Mr.  Finnie,  who  was  born  within  a  stone’s  throw  of  the  Arctic  circle  and  who, 
although  still  in  his  twenties,  is  a  veteran  of  six  Arctic  expeditions,  is  using  16  mm. 
motion  pictures  for  lecture  work  for  the  first  time  in  his  platform  career.  He  says  they 
are  the  finest  pictures  photographically  that  he  has  ever  taken.  A  750-watt  Filmo 
projector,  which  he  carries  with  him  conveniently  on  his  lecture  tours  and  frequently 
operates  himself,  has  done  away  with  all  projection  worries,  he  states. 

During  January  he  will  fill  lecture  dates  in  the  Canadian  Maritime  Provinces,  and 
then  he  will  lecture  in  the  United  States  until  May. 

1000  WATT  16  MM.  PROJECTOR 

The  utility  of  the  safe,  economical  16  mm.  film  is  now  extended  even  further  into 
fields  where  previously  only  35  mm.  film  would  give  sufficiently  large,  bright  pictures. 
This  furthering  of  16  mm.  film  projection  applications  has  been  accomplished  by  Bell  & 
Howell’s  latest  projector,  the  Filmo  1000  Watt  Model  130. 

The  1000  watt  lamp,  instigated  by  Bell  &  Howell  and  developed  by  cooperation 
between  Bell  &  Howell  and  lamp  manufacturers’  engineers,  provides  a  much  more 
powerful  light  source  than  has  previously  been  used  in  16  mm.  projectors.  The  optical 
system  is  entirely  new,  and  is  so  efficient  that,  according  to  tests  in  the  Bell  &  Howell 
laboratory,  the  increase  in  illumination  is  considerably  greater  than  that  attributable 
to  the  increase  in  lamp  wattage.  The  projection  lens  is  the  fast  Cooke  2-inch  FI.  65. 

Naturally  the  powerful  lamp  develops  considerably  more  heat  than  previously 
used  lamps.  The  lamp  is  kept  at  the  proper  temperature  for  safe,  economical  operation 
by  two  fans,  driven  by  a  powerful  motor,  which  pass  a  great  volume  of  cool  air  over 
the  lamp  in  the  large,  finned  lamphouse. 

After  passing  the  aperture,  the  film  travels  through  a  film  conditioning  channel 
where  it  is  cooled  and  humidified  by  a  blast  of  air  which  has  been  passed  over  humidify¬ 
ing  pads. 

Reel  arms  permit  using  reels  with  as  much  as  1600-foot  16  mm.  film  capacity — a 
full  hour’s  show  without  a  stop !  The  take-up  arm  carries  its  own  motor  which  drives 
the  take-up  spindle  for  projection  and  for  speedy  power  rewinding.  Take-up  tension 
is  correctly  regulated  for  reel  size  and  for  A.C.  or  D.C.  by  means  of  a  rheostat,  which 
also  permits  cutting  out  all  resistance  for  speedy  power  rewinding. 

The  Model  130  may  be  tilted  up  or  down,  for  high  or  low  projector  positions,  by 
virtue  of  single  handle  adjustable  legs  at  front  and  rear. 

A  feature  which  immediately  strikes  the  eye  is  the  low,  substantial,  “non-tippable” 
appearance,  caused  by  the  low  “streamline”  base  and  by  the  placing  of  the  two  reels 
one  behind  the  other  rather  than  one  above  the  other.  This  design  gives  a  low  center 
of  gravity,  very  desirable  in  a  large-capacity  projector. 

TWO  SIMPLE  METHODS  OF  PHOTOGRAPHING  GROSS  SPECIMENS 

A  simple  method  of  eliminating  reflections  and  sharp  highlights  on  gross  specimen 
is  to  employ  flashed  opal  glass  as  a  means  of  diffusing  the  light.  Two  frames  are 
made,  and  a  piece  of  14  x  17  inch  flashed  opal  glass  is  inserted  in  each.  The  frames 
are  fastened  to  separate  baseboards  and  are  inclined  at  a  slight  angle  from  the  upright. 
This  is  done  to  prevent  stray  top  light  from  reaching  the  specimen,  and  to  allow  diffused 
light  to  reach  into  cavities  on  top  of  it.  The  method  of  assembling  the  frames,  speci¬ 
men,  lights,  and  cameras  may  be  observed  in  figure  1.  Photographs  have  been  made 
in  this  manner  for  the  past  three  months,  and  during  this  period  have  shown  no  sharp 
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reflections,  or  shadows.  The  cost  of  making  the  frames  is  small,  and  they  occupy 
very  little  space  when  not  in  use. 

The  biological  photographer  who  makes  an  occasional  gross  specimen  photograph 
might  employ  the  following  method.  The  specimen  is  placed  on  a  suitable  back¬ 
ground  and  both  are  then  placed  on  the  floor.  A  large  tissue  paper  cylinder  about 
12  inches  in  diameter  is  placed  on  end  surrounding  the  specimen,  with  the  lights  placed 
at  each  side  as  usual.  The  photograph  is  made  through  the  open  top  of  the  cylinder. 
This  method  has  very  even  diffusion  of  light,  but  when  it  is  employed  frequently 
several  faults  appear.  Among  these  is  variation  in  the  density  and  color  of  different 
sheets  of  tissue,  necessitating  a  change  of  exposure,  and  the  frequent  replacement  of 
the  tissue  cylinder. 

Notice  the  intense  black  background  in  figure  1.  This  may  be  obtained  by  the 
proper  choice  of  background*  and  by  slightly  abnormal  development  with  the  developer 
ordinarily  employed.  Negatives  of  gross  specimens  are  normally  exposed,  and  are 
developed  slightly  (about  20  per  cent)  longer  than  the  usual  time,  which  increases  the 
contrast.  The  negative  material  employed  by  the  author  for  preserved  specimens  is 
Eastman  Super  Speed  Portrait  Film.  In  his  opinion,  the  reason  for  a  lack  of  contrast 
in  specimen  backgrounds  is  usually  due  to  underdevelopment  of  the  negative,  but  is 
sometimes  due  to  an  overworked  developer;  underexposure  of  the  negative;  employing 
a  developer  which  produces  negatives  that  are  too  soft  or  lacking  in  contrast;  or  se¬ 
lecting  the  wrong  grade  of  printing  paper. 

Underdevelopment  causes  a  negative  to  appear  “flat”  or  lacking  in  contrast.  In¬ 
tensification  will  often  save  a  negative  of  this  type.  The  remedy  of  course,  is  longer 
development  in  the  future.  An  overworked  developer  is  easily  recognized  by  its 
turbid  or  “muddy”  appearance.  Negatives  developed  in  an  exhausted  developer  are 
“flat”  and  often  have  a  greenish  black  color.  Intensification  is  seldom  of  much  aid 
in  such  a  case. 

The  underexposed  negative  is  thin  in  density,  and  lacks  detail  in  the  thinnest  por¬ 
tion.  It  is  often  quite  contrasty.  Intensification  will  do  no  good,  merely  increasing 
the  existing  contrast,  without  adding  detail,  as  there  is  very  little  silver  left  to  be  acted 
upon  in  the  thinnest  parts  of  the  negative. 

The  proper  developer  to  employ  should  produce  a  strong  negative  rich  in  half  tones. 
It  should  be  a  Metol-Hydroquinone  formula.  The  writer  appends  the  formula  which 
he  has  employed  for  the  past  twelve  years;  and  neither  encourages  or  discourages  its 
use.  He  has  found  it  very  satisfactory.  Its  action  is  more  rapid  than  the  average 
formula,  and  it  keeps  well.  It  is  a  tray  formula. 

Metol . 

Hydroquinone . 

Potas.  Bromide. . . 

Sodium  Sulphite. . 

Sodium  Carbonate 
Water . 

Use  undiluted  and  develop  for  3  minutes  at  68°F. 

With  the  above  formula,  normal  development  will  produce  sufficient  contrast.  No 
overdevelopment  will  be  necessary  if  it  is  employed. 

^  “Backgrounds  for  Pathological  Specimens.”  F.  R.  Harding.  Jour.  Biol. 
Assn.,  vol.  2,  no.  1,  page  28,  par.  1. 


88  grains 
350  grains 
43  grains 
3  ounces 
5  ounces 
1  gallon 
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COPYING 

The  apparatus  employed  in  copying  drawings,  tables  and  photographs  may  be 
extremely  simple.  If  a  small  amount  of  this  type  of  work  is  done,  a  large  drawing 
board  may  be  used  as  an  easel.  The  board  may  be  fastened  to  a  portable  base,  and 
placed  on  edge  on  a  table  top.  Also  it  may  be  placed  on  the  floor,  if  the  camera  is 
equipped  with  a  tilting  tripod  head.  If  the  subject,  such  as  a  graph,  is  inclined  to 
curl,  a  piece  of  clean  glass  should  be  placed  over  it  to  insure  a  flat  surface.  When  any 
of  the  above  methods  are  employed,  extreme  care  must  be  taken  to  be  sure  that  the 
back  of  the  camera  and  the  easel  are  exactly  parallel,  otherwise  the  resulting  copy 
will  not  have  parallel  edges.  This  is  a  common  fault  with  copies,  but  is  easily  over¬ 
come  by  using  care  when  aligning  the  camera  and  easel.  Copies  of  tables,  etc.,  whose 
edges  are  not  parallel  should  never  be  sent  away  for  reproduction,  as  the  engraver 
always  produces  a  cut  whose  edges  are  parallel,  thus  making  the  careless  copy  stand 
out  in  a  glaring  manner.  It  is  a  very  careless  photographer  who  will  allow  such  work 
to  leave  his  studio. 

The  regular  camera  used  for  clinical  photography  or  practically  any  camera  with  a 
long  bellows  extention  can  be  employed.  Artificial  light  should  always  be  used,  as 
it  is  a  constant  source  of  the  same  intensity.  The  lights  used  in  clinical  photography 
will  serve  very  w'ell  to  illuminate  the  copying  easel,  and  are  placed  about  four  feet  from 
the  easel,  unless  the  copying  stand  mentioned  below  is  used. 

A  more  elaborate  copying  stand  which  is  employed  when  a  great  deal  of  copying 
is  done,  consists  of  a  long  platform  slightly  wider  than  the  camera  bed.  The  legs 
of  the  platform  are  of  such  a  height  that  the  operator  may  stand  in  an  erect  position 
when  operating  the  apparatus.  Strips  of  wood  one-half  inch  square  are  fastened  to 
the  top  of  the  platform,  to  serve  as  guides,  inside  of  which  the  camera  is  placed.  The 
camera  should  fit  these  guides  in  such  a  manner  that  there  is  no  possibility  of  lateral 
movement.  At  the  end  of  the  platform,  a  soft  wood  drawing  board  is  securely  fastened 
at  exactly  right  angles  to  the  base. 

The  easel  should  be  painted  white.  A  great  deal  of  the  material  that  is  copied 
is  used  for  making  lantern  slides,  and  it  does  not  always  fill  the  entire  negative  space. 
If  the  easel  is  left  unpainted,  or  is  painted  black,  this  leaves  on  the  negative  a  nearly 
transparent  area  around  the  material  copied.  When  a  lantern  slide  is  made  from  this 
negative  either  by  contact  or  by  reduction,  halation  will  result  unless  the  transparent 
area  is  masked,  or  opaqued.  Both  of  these  methods  are  time  consuming.  When  the 
easel  is  white,  the  negative  will  be  opaque  all  around  the  material.  This  method  has 
been  employed  for  a  number  of  years  and  has  saved  a  great  deal  of  time. 

A  pair  of  double  hinged  arms  are  fastened  at  each  side  of  the  easel.  A  shallow 
metal  reflector  is  fixed  to  the  outer  end  of  each  arm.  Two  electric  light  sockets  are 
placed  in  each  reflector  so  that  one  bulb  points  up  and  the  other  down.  At  each 
corner  of  the  easel,  a  jointed  spring  brass  finger  is  placed,  to  hold  the  material  being 
copied. 

A  much  more  expensive  copying  kit  employs  a  regular  copying  camera  such  as  the 
Crown  Enlarging,  Reducing  and  Copying  Camera,  and  a  commercial  copying  light 
and  easel.  This  outfit  would  be  justified  only  if  the  camera  were  to  be  employed 
constantly. 

The  proper  material  to  use  in  copying  line  drawings  or  tables,  done  in  india  ink  on 
white  paper,  is  a  slow  process  film  such  as  the  Eastman  Process  or  the  Ortho-Kodalith 
Film.  This  material  produces  a  negative  that  is  of  extreme  contrast.  Maximum 
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contrast  in  normal  developer  is  obtained  by  employing  fresh  developer.  If  more 
contrast  than  that  rendered  by  normal  developer  is  desired,  a  contrast  developer 
formula  should  be  used.  This  will  ordinarily  be  a  formula  that  contains  no  metol — 
hydroquinone  alone  being  the  developing  agent.  Normal  developer  contains  both 
metol  and  hydroquinone,  one  balancing  the  other.  Metol  is  a  “soft”  developing 
agent  and  hydroquinone  a  “hard”  or  contrast  developing  agent. 


Fig.  2 


An  extremely  “flat”  photograph:  that  is,  a  photograph  lacking  in  contrast,  can 
often  be  built  up  so  that  it  is  usable,  on  by  copying  a  process  film. 

If  drawings  in  black  ink  on  tinted  paper  are  received  for  copying,  the  regular  process 
film  will  not  render  good  results,  except  in  the  case  of  blue  paper  or  tracing  cloth. 
For  any  other  tint,  employ  a  film  similar  to  Eastman  Process  Panchromatic  Film. 
The  filter  employed  must  depend  somewhat  on  the  color  of  the  paper,  for  example,  a 
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Wratten  K  3  filter  which  is  yellow,  is  used  on  yellow  paper  of  the  same  shade  to  elimi¬ 
nate  the  gray  tone  in  the  resulting  copy.  In  other  words,  the  filter  is  selected  to  absorb 
the  color  of  the  paper.  To  photograph  a  blueprint,  so  as  to  render  the  blue  part  of  the 
sheet  as  black,  and  preserve  the  lines  as  white,  a  Wratten  A  (red)  filter  and  a  process 
panchromatic  film  is  employed.  The  same  filter  and  film  are  used  in  photographing 
blue  typing  on  white  paper.  The  blue  will  register  as  black.  Unfinished  red  proofs 
may  be  copied  by  artificial  light,  employing  a  medium  speed  panchromatic  film  without 
a  filter.  When  proofs  are  copied,  care  must  be  taken  not  to  use  a  light  that  is  too 
strong,  or  the  proof  will  darken  rapidly. 

The  treatment  of  partly  or  wholly  yellow-stained  photographs  is  comparatively 
simple.  If  the  photograph  to  be  copied  contains  a  small  yellow  area  which  comes  in  a 
dark  section  of  the  picture,  a  copy  made  on  a  medium  speed,  non-color  sensitive  film 
such  as  the  Eastman  Commercial  Film  will  produce  excellent  results.  The  yellow’ 
will  photograph  dark  and  will  usually  blend  w’ith  the  rest  of  the  picture.  If  the  yellow 
stain  is  in  the  sky  or  a  light  area  of  the  picture,  or  if  it  is  stained  all  over,  the  Wratten 
G.  filter  and  a  medium  speed  panchromatic  film  w  ill  produce  a  good  copy  negative. 
Brown  or  sepia  prints  are  very  difficult  to  copy  unless  a  medium  speed  panchromatic 
film  and  a  Wratten  K  2  or  K  3  filter  are  employed.  If  orthochromatic,  or  uncorrected 
film  is  tried,  the  result  will  usually  show  more  contrast  than  is  desired. 

When  negatives  are  made  of  objects  which  present  a  large  area  of  polished  or  shiny 
surface,  it  is  difficult  to  prevent  reflections  from  appearing  somew’here  in  the  photo¬ 
graph  if  artificial  light  is  employed  in  the  ordinary  manner.  These  reflections  may  be 
eliminated  by  directing  the  lamp  reflectors  at  the  ceiling  or  a  large  piece  of  white 
cardboard  placed  well  above  the  subject.  The  reflector  should  be  placed  just  high 
enough  to  eliminate  reflection  at  the  top  of  the  object  which  is  photographed.  This 
method  of  indirect  illumination  will  flood  the  object  with  a  soft,  diffused  light  that 
does  not  reflect.  Many  copying  operations  that  seem  impossible  may  be  conducted 
in  this  manner  with  entire  success. 

The  following  letter  was  sent  to  Mr.  L.  G.  Henbest  from  R.  F'awn  Mitchell.  A 
copy  was  mailed  to  this  journal  for  publication. — The  editor. 

Dear  Mr.  Henbest: 

Having  done  considerable  cincmicroscopy  work  myself,  and  having  worked  with 
quite  a  few  doctors  along  this  line,  I  have  read  with  great  interest  your  excellent 
article  in  the  September  issue  of  The  Journal  of  the  Biological  Photographic 
Association. 

I  w’ant  to  take  the  opportunity  of  inviting  your  especial  consideration  of  the  Bell 
h  Howell  photometer  for  this  work.  It  operates  on  the  principle  of  matching  the 
brilliance  of  the  image  of  a  small  lamp  filament  against  the  object.  This  overcomes 
the  main  objection  you  have  to  the  photo  electric  type  of  meter  in  that  one  is  not 
dependent  on  gathering  the  full  cone  of  light  which  is  necessary  with  the  photo 
electric,  the  dremophot,  and  other  types  of  meters. 

In  this  connection,  I  quote  from  a  letter  written  by  Dr.  R.  B.  Stout,  formerly  of 
the  Jackson  Clinic,  Madison,  Wisconsin,  which  is  self-explanatory: 

‘‘The  arrangement  for  use  of  the  Photometer  should  interest  you.  If  a  small 
piece  of  ground  celluloid  is  fastened  over  the  lens  farthest  from  the  eye,  the  in¬ 
tensity  of  light  projected  to  that  point  may  be  measured  just  as  readily  as  reflected 
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light  by  the  usual  way.  I  found  it  convenient  to  add  another  arbitrary  scale 
to  the  outer  rotating  segment,  numbered  from  1  to  20,  and  after  taking  a  series 
of  shots  through  all  three  microscope  lenses  with  the  light  so  regulated  as  to 
match  up  the  filament  intensity  with  the  rheostat  set  at  5,  10,  15,  and  20  on 
this  scale,  I  find  that  uniform  exposures  may  be  obtained  at  any  magnification, 
and  through  any  color  filter,  merely  by  setting  the  Photometer  scale  at  the  proper 
point  (regular  film  10,  panchromatic  film  8,  supersensitive  film  7),  and  regulating 
the  light  intensity  by  means  of  the  projector  rheostat  or  the  iris  diaphragm 
below  the  condenser  till  it  matches  the  filament  brilliancy.” 

I  hope  this  suggestion  will  be  of  assistance  in  your  work,  and  would  be  interested 
learning  how  you  come  out. 

Yours  truly. 

Bell  &  Howell  Company, 

R.  Fawn  Mitchell, 
Manager  Technical  Service. 


Association  News 


News  of  the  Association' s  activities  is  of  importance  to  every  member. 
News  of  members,  as  to  the  work  they  are  doing — the  papers  they  are 
writing — the  exhibits  they  make — all,  are  expressions  of  the  Association's 
activities.  The  success  of  Association  News  is  dependent  largely  upon 
the  members,  therefore,  do  not  hesitate  to  write  the  facts  to  us  and  we 
will  do  the  rest.  In  this  section  will  be  published  items  that  are  of  in¬ 
terest  to  all.  Photographs  of  members  and  their  activities  are  welcome; 
convention  news  and  photographic  exhibition  information  of  interest  to 
the  biological  photographer  will  be  published. 

Address  all  items  regarding  Association  News  to  Mr.  Arthur  W.  Fuchs, 
343  State  Street,  Rochester,  New  York. 


How  would  you  like  to  add  up  your  checking  account  on  an  abacus?  If  you  do  not 
know  how  to  do  this,  you  may  refer  to  “Weston’s  Record,”  a  house  organ,  published 
by  the  Byron  Weston  Company,  Dalton,  Mass.,  vol.  9,  no.  3,  where  you  will  find  one  of 
a  series  of  articles  telling  the  story  of  man’s  triumph  over  numbers.  These  articles  are 
being  written  by  Dr.  Oscar  W.  Richards  of  Yale  University.  Many  of  us  seldom 
realize  the  fact  that  although  our  chief  interests  may  lie  in  the  realm  of  medical  or 
biological  photography,  yet  our  outside  interests  are  not  always  subordinated  to  our 
daily  occupation.  These  articles  by  Dr.  Richards  show  just  one  phase  of  the  diversity 
of  his  interests. 


^ 

At  a  recent  meeting  of  the  Directors  of  the  Association,  a  resolution  was  drafted, 
citing  the  Association’s  appreciation  for  the  cooperation  of  Dr.  Edric  B.  Smith,  Man¬ 
ager  of  the  Rockefeller  Institute  for  Medical  Research,  in  making  suitable  arrange¬ 
ments  for  the  1934  Convention  print  display. 

4c  %  *  % 

A  folder  stating  the  aims  and  activities  of  the  Association  has  just  been  prepared 
and  copies  for  distribution  to  non-members  may  be  procured  from  the  Secretary,  Miss 
Shiras.  These  folders  carry  an  application  blank.  Members  should  write  for  a  few 
of  these  folders  to  distribute  to  those  persons  now  engaged  in  medical  or  biological 
photography  but  who  are  not  members. 

>•<  *  4:  >l> 

In  Commercial  Photographer,  October,  1934,  is  an  article,  “Photography  in  Medicine 
— A  Profitable  Specialty,”  by  Edwin  C.  Buxbaum,  that  will  interest  our  members. 
Mr.  Buxbaum  is  a  commercial  photographer. 
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“Biological  Photography  as  a  Hospital  Service”  was  the  title  for  Dr.  Theodore  E. 
Schw'arz’s  article  which  was  published  in  the  Modern  Hospital  for  November,  1934. 
Articles  of  this  nature  should  appear  more  frequently  in  the  medical  literature. 

*  *  *  * 

A  letter  concerning  “Photographic  Illustration  in  Medicine,”  written  to  the  Editor 
of  the  Journal  of  the  American  Medical  Association,  by  Mr.  Creer  was  published  in  the 
October  27,  1934,  issue  of  that  Journal. 

*  4c  «  * 

The  Anatomical  Record,  61;  71,  December  25,  1934,  carries  an  article  “Infra-Red 
Photography  in  Anatomy — Some  Experimental  Observations”  by  Leo  C.  Massopust, 
which  discusses  some  of  his  rather  unusual  work. 

♦  4c  * 

Dr.  J.  S.  Nicholas,  Department  of  Zoology,  Yale  University,  is  successfully  photo¬ 
graphing  embryos  with  infra-red  plates.  Instead  of  using  a  filter,  the  whole  embryo  is 
stained  selectively,  the  stain  acting  as  a  filter. 

*  *  *  * 

Mr.  K.  K.  Bosse  has  been  appointed  to  Dr.  Richards’  Committee  on  Motion 
Pictures. 

«  *  4c  4> 

Under  Mr.  Creer’s  management,  the  Traveling  Exhibit  was  shown  at  the  Veteran’s 
Administration  Hospital,  at  Hines,  Illinois.  It  was  also  on  display  at  the  West  Side 
Suburban  Hospital,  Oak  Park,  Illinois,  where  Mr.  Creer  gave  a  short  talk  to  the 
hospital  staff  on  “The  Value  of  Clinical  Photography.”  Under  the  auspices  of  the 
Chicago  Chapter  of  the  Biological  Photographic  Association,  Mr.  Creer  also  gave  a 
talk  of  a  similar  nature. 

4c  4c  4c  4c 

The  Traveling  Exhibit  was  placed  on  display  at  the  Meeting  of  the  American  Asso¬ 
ciation  for  the  Advancement  of  Science  in  Pittsburgh,  last  December,  where  it  was 
viewed  by  several  thousand  visitors.  Some  color  plates  from  the  Departments  of 
Medicine  and  Pathology,  School  of  Medicine,  University  of  Pittsburgh,  were  added  at 
that  time.  Miss  Stella  Zimmer  next  displayed  The  Traveling  Exhibit  at  the  Medical 
School  of  the  University  of  Syracuse,  where  it  was  enthusiastically  received. 

4c  4c  4c  4c 

On  January  28,  Dr.  Oscar  W.  Richards  talked  to  the  New  Haven  Camera  Club  on 
the  subject,  “Biological  Photography.”  This  talk  was  illustrated  with  lantern  slides, 
and  motion  pictures  taken  last  summer  by  Dr.  Richards  which  showed  coral  reef 
animals  and  the  development  of  the  ascidian.  The  B.  P.  A.’s  Traveling  Exhibit  was 
also  shown  at  this  meeting. 

4c  4c  4c  4c 

“An  interesting  development  of  the  Century  of  Progress  Exhibition  at  Chicago  last 
year  is  the  decision  to  include  a  photographic  section  in  the  Museum  of  Science  and 
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Industry  at  Jackson  Park,  Chicago.  It  is  hoped  that  the  new  section  will  be  open 
to  the  public  in  the  autumn  of  next  year. 

“In  the  meantime  considerable  progress  is  being  made  in  the  organization  of  the 
section,  and  over  5,000  feet  of  floor  space  have  been  allotted  to  it.”  Photographic 
Journal,  74:  470,  September,  1934. 

*  *  * 

A  new  edition  of  “Elementary  Photographic  Chemistry”  has  just  been  announced. 
By  writing  to  the  Eastman  Kodak  Company,  Rochester,  N.  Y.,  a  copy  of  this  popular 
photographic  manual  may  be  secured  for  $1. 

*  *  *  * 

We  wish  to  welcome  the  following  new  members  of  our  Association: 

Miss  Mary  Dudley,  Sanatorium,  Mt.  Vernon,  Mo. 

Miss  Saxie  Greenfield,  Beth  David  Hospital,  1824  Lexington  Ave.,  New  York, 
N.  Y. 

Dr.  Davenport  Hooker,  Professor  of  Anatomy,  School  of  Medicine,  University 
of  Pittsburgh,  Pittsburgh,  Pa. 

C.  F.  Taylor,  Superintendent,  State  Sanatorium,  Norton,  Kans. 

B.  A.  Waldron,  Head  of  Science  Department,  State  Teachers’  College,  Slippery 
Rock,  Pa. 

Arthur  J.  Hinman,  Good  Samaritan  Hospital,  1212  Shatto  Street,  Los  Angeles, 
Calif. 

Dr.  Josiah  Eisaman,  Department  of  Obstetrics,  University  of  Pittsburgh,  Pitts¬ 
burgh,  Pa. 

Dr.  A.  Pharo  Gagge,  Director  of  Physical  Studies,  Pierce  Laboratory,  290  Con¬ 
gress  .\venue.  New  Haven,  Conn. 

L.  K.  Darbaker,  Professor  of  Bacteriology,  University  of  Pittsburgh,  Pittsburgh, 
Pa. 

Dr.  Melvin  Brodshaug,  Erpi  Picture  Consultants,  Inc.,  250  West  57th  St.,  New 
York,  N.  Y. 

E.  K.  Walrath,  Eastern  States  Farmers  Exchange,  Springfield,  Mass. 

A  Correction:  In  the  December  number  of  this  Journal,  the  name  of  one  of  our 
new  members,  Mr.  Joseph  Briggs  Nichols,  was  incorrectly  listed  as  Miss  J.  B.  Nichols. 
We  extend  our  apologies  to  Mr.  Nichols. — Arthur  W.  Fuchs. 

4c  *  ♦ 

An  organization  can  serve  its  members’  interests  only  in  proportion  to  its  knowledge 
of  their  desires  and  needs.  From  those  who  attend  our  Convention,  your  officers  may 
get  an  idea  of  the  wants  of  those  present,  and  by  inference  of  the  requirements  of  the 
absentees.  Such  suggestions  are  most  welcome  as  it  is  difficult  to  serve  so  many 
divergent  needs  unless  our  members  let  us  know  what  they  prefer.  If  you  have  a 
problem  do  not  hesitate  to  write  the  Secretary  who  will  assign  it  to  some  experienced 
member  for  investigation  and  reply.  The  answer  may  also  be  of  interest  to  others, 
in  which  case  it  will  be  elaborated  on  in  the  Journal;  thus  you  help  others  as  well  as 
yourself.  A  department  of  questions  and  answers  that  would  be  enlightening  and 
interesting,  might  be  developed  in  this  way. 

Your  Journal  welcomes  articles  on  any  phase  of  biological  photography  containing 
information  on  new  methods,  materials  and  apparatus. 
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The  Traveling  Salon,  composed  in  part  of  the  prints  hung  at  our  1934  Convention, 
is  now  available  to  our  members  in  their  home  city,  involving  only  the  slight  expense  of 
forwarding  to  the  next  exhibitor.  By  sponsoring  this  exhibit  with  the  addition  of  your 
own  work  and  that  of  other  members  in  your  locality  you  can  attract  attention  to  the 
importance  of  photography  in  the  biological  and  medical  sciences  and  to  the  character 
and  quality  of  your  own  work. 

*  *  *  * 

It  would  be  highly  desirable  to  know  to  what  extent  hospitals,  laboratories  and 
research  institutions  are  served  photographically.  In  order  that  some  organization 
might  be  induced  to  make  a  thorough  survey  of  this  matter  we  should  make  the  first 
move  by  having  our  members  fill  in  a  questionnaire  describing  the  equipment  and 
personnel  of  the  organization  in  which  they  are  employed.  In  addition  they  should 
state  the  equipment  needed  to  properly  handle  the  work  required  of  them. 

At  an  early  date  you  will  receive  a  letter  about  these  and  other  vital  matters  as  well 
as  the  questionnaire  mentioned. 

REPORT  OF  THE  COMMITTEE  ON  MOTION  PICTURES 

This  report  of  the  motion  pictures  of  biological  interest  made  or  used  by  members 
of  the  Association  is  based  on  the  replies  received  from  59  per  cent  of  the  members 
whose  names  and  addresses  were  available  to  the  committee.  Preliminary  inquiry  at 
the  Rochester  Convention  disclosed  that  a  number  of  our  members  were  not  taking  or 
using  films.  This  led  the  committee  to  send  return  postcards  to  the  members  with 
provision  to  check  the  following  questions: 

I  do,  do  not,  have  motion  pictures  to  record. 

I  do,  do  not,  use  motion  pictures  in  teaching. 

I  do,  do  not,  plan  to  make  motion  pictures  during  the  coming  year. 

As  postage  was  prepaid  and  only  a  few  minutes  of  time  were  required  to  check  and  mail 
the  card,  it  is  difficult  for  the  committee  to  understand  why  nearly  half  of  the  members 
failed  to  cooperate. 

The  replies  received  tabulate  as  follows: 

Members  having  and  using  no  motion  pictures  and  with  no  plans 


for  the  production  of  such  films .  55  (37%) 

Members  having  no  films  but  do  use  films  in  teaching .  11  (7%) 

Members  having  motion  picture  films .  32  (21%) 

Members  using  their  films  in  teaching .  25  (16%) 

Members  having  films  but  not  using  them  for  teaching .  5  (3%) 

Members  planning  to  make  films  during  the  coming  year . . .  27  (18%) 


One  member  who  does  not  now  have  or  use  films  favors  the  method.  Two  members 
who  use  films  plan  to  make  their  own  in  the  near  future  and  only  one  member  now 
making  films  indicates  that  the  making  of  films  will  be  given  up  next  year.  Three 
members  are  undecided  whether,  or  not  to  enter  the  production  field. 

The  questionnaire  was  sent  to  the  members  who  answered  either  of  the  first  two 
questions  in  the  affirmative;  and  to  new  members  reported  to  the  committee  by  the 
Secretary  in  the  mean  time.  Those  sent  to  members  in  the  United  States  were  pro¬ 
vided  with  addressed  stamped  envelops  for  returning  the  replies  to  the  committee. 
Thirty  of  the  50  sent  out,  or  60  per  cent,  were  received.  As  very  few  reports  were 
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entirely  complete  the  data  will  not  add  up  to  the  total  number  of  replies  and  the  dis¬ 
crepancy  indicates  the  lack  of  information. 

Forty-five  films  were  listed  or  mentioned  as  well  as  three  members  with  very  large 
amounts  of  film,  100,000  feet  in  one  case.  Of  those  answering  as  to  the  size  of  film 
that  they  used  18  favored  the  16  mm.  film  and  8  the  larger  35  mm.  film.  Two  are 
using  color,  one  of  which  reports  a  new  process  and  camera  that  is  successful  but  about 
which  the  details  are  not  now  available.  The  reasons  given  for  making  the  films  are 
as  follows:  scientific,  11;  medical,  8;  commercial,  7;  and  teaching  1.  Technical  data 
are  available  in  12  cases  only,  of  which  four  are  published. 

Most  of  the  films  are  available  to  members  of  the  .Association  if  they  will  defray  the 
expenses  of  sending  the  films  and  pay  for  any  damage  that  might  occur.  One  member 
would  make  a  rental  charge  to  members  and  the  films  of  another  are  available  thru 
the  Eastman  Teaching  Films,  Inc.  Four  report  that  they  would  make  their  films 
generally  available  to  interested  persons  (other  than  members)  on  payment  of  trans¬ 
portation  expenses  and  three  others  would  charge  a  rental  to  non-members  averaging 
$5  a  reel. 

When  the  distribution  is  restricted  it  is  usually  because  of  the  nature  of  the  films. 
The  medical  films  are  unsuited  to  lay  audiences.  Three  members  belong  to  institutions 
which  loan  films  only  when  they  illustrate  a  lecture  by  a  member  of  the  institution. 
Three  members  make  films  on  order  which  then  become  the  property  of  the  customer. 
In  two  cases  it  is  stated  that  the  films  would  be  of  no  interest  to  others.  The  com¬ 
mittee  feels  that  this  may  be  undue  modesty  although  they  recognize  that  certain 
subjects  have  primarily  a  local  interest. 

Most  of  the  films  have  been  shown  to  scientific  societies  and  to  club  groups.  The 
list  of  these  groups  would  be  too  long  to  include  here  and  includes  nearly  every  known 
club.  One  member  uses  his  films  in  an  average  of  100  lectures  a  year. 

Many  of  the  films  are  used  as  an  aid  in  teaching  in  the  following  type  of  institution: 
universities,  medical  schools,  hospitals,  teachers  colleges,  dental  schools,  high  schools, 
grade  schools,  and  factory  schools.  Many  enthusiastic  comments  show  that  the  films 
are  an  aid  in  teaching.  The  only  condemnation  was  directed  at  poor  films  from  some 
commercial  sources.  More  members  indicate  that  the  film  should  be  prepared  for  the 
course  in  which  it  is  to  be  used,  but  others  thought  films  of  general  interest  might  be 
made  generally  available. 

Some  comments  on  the  usefulness  of  films  in  teaching  are  very  informative  and  show 
the  lively  interest  that  our  members  have  in  this  field.  They  are  as  follows:  “Although 
we  have  not  used  films  extensively,  it  has  been  valuable  as  a  supplemental  factor  in 
illustrating  certain  points.”  “I  think  that  well  selected  motion  pictures  are  of  the 
greatest  possible  value  to  the  teacher  in  any  department  of  learning — indispensable 
in  many.”  “Students  can  see  items  of  behavior  that  they  could  not  see  without  long 
observation.”  “Should  be  [used  for  teaching]  because  they  give  short  cuts  to  instruc¬ 
tion  and  make  things  more  real.”  “The  value  of  films  in  teaching  can  be  overesti¬ 
mated,  because  it  has  been  said  that  the  aural  reception  is  retained  by  the  memory 
longer  than  the  visual  one.  Yet  the  use  of  films  should  by  no  means  be  condemned.” 
“Visual  aid  to  auditory  learning  is  very  useful.”  “By  means  of  motion  pictures  you 
can  bring  before  a  class  a  wealth  of  material  impossible  by  any  other  method  or  com¬ 
bination  of  methods.”  [.Aid  teaching]  “to  a  large  extent,  with  the  criticism  that  many 
surgical  subjects  seem  too  easy  to  do,  when  shown  on  films.”  This  summary  pre- 
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sents  a  cross  section  of  the  opinions  received.  The  consensus  favors  the  use  of  more 
films  of  better  grade  in  teaching.  The  insistence  of  many  members  that  the  member 
must  prepare  the  film  indicates  that  the  commercial  sources  are  not  meeting  a  very 
real  need. 

The  last  question  asked  how  should  films  be  improved  for  such  purposes  and  the 
members  offer  the  following  opinions.  “Technical  quality  must  be  improved.  More 
cooperation  between  physicians  and  photographers.”  “Some  standardization  of  record 
technique  to  facilitate  interchange  copies  of  extraordinary  conditions,  photographed 
anywhere.”  “By  selecting  the  right  kind  of  material  and  having  the  photography  well 
done.  Poorly  made  motion  pictures  are  worse  than  useless.”  “Films  should  be 
demonstrated  only  if  carefully  edited  and  if  photography  is  excellent.”  “Complete 
or  more  complete  information  on  forms  considered  shown  in  natural  surroundings 
rather  than  brief  glimpses  of  animals  or  glimpses  of  them  in  unnatural  settings.” 
“  .  .  .  The  technic  of  photographing  and  lighting  are  not  always  the  happiest,  and  in 
addition  there  is  often  a  decided  lack  of  proper  delimination  of  the  subject  matter 
covered.  ...  To  make  available  material  on  the  technique  of  photography  and  par¬ 
ticularly  on  the  technique  of  lighting,  however,  would  be  one  of  the  most  valuable 
services  which  this  Association  could  render.  ...”  Certainly  these  suggestions  are 
pertinent  and  provide  material  which  we  hope  the  members  will  write  up  and  send  to 
the  Editor  of  our  Journal. 

A  list  of  the  films  is  included  as  an  appendix  to  the  report  and  the  committee  recom¬ 
mends  that  as  other  films  are  made  the  titles  be  sent  to  the  Chairman,  or  to  the 
Editor  of  the  Journal  so  that  supplementary  lists  may  be  published  for  the  benefit  of 
the  Association. 

MOTION  PICTURK  FILMS  MADE  BY  MEMBERS  AND  REPORTED  AS  OF 
SEPTEMBER  1934 

When  no  symbol  is  given  the  films  are  available  to  members  of  the  Association  on  their 
paying  transportation  costs  and  for  any  injury  to  the  film.  *  Available  to  members 
at  a  rental  charge  plus  transportation  costs.  **  (lenerally  available  with  transporta¬ 
tion  costs.  A  Generally  available  with  rental  fee.  )u  Not  available.  2  No  information 
given. 

Dr.  Daniel  Borden,  Department  of  Surgery,  George  Washington  University, 
Washington,  D.  C.  2  16  mm.  Hernia,  Appendectomy,  Spleenectomy, 
Diverticulum  of  the  esophagus.  Thyroidectomy. 

Mr.  Laurence  Brown,  Harvard  Dental  School,  Boston,  Mass.  **  35  mm.  Sur¬ 
gical  technique — removal  of  a  dentigerous  cyst.  Surgical  technique — root 
amputation.  Surgical  prosthesis,  Histological  technique.  Certain  aspects  of 
the  behavior  of  decerebrate  and  decorticate  cats. 

Mr.  Carl  D.  Clarke,  Department  of  Art,  School  of  Medicine,  University  of 
Maryland,  Baltimore,  Md.  *  2  35  mm.  Cinematography  as  applied  to 
medicine  ($2.50  per  reel). 

Mr.  S.  C.  Dunton,  New  York  Aquarium,  Battery  Park,  New  York  City.  2  35 
and  16.  Feeding  time  at  the  aquarium.  2  reels. 

Mr.  L.  V.  Foster,  Bausch  &  Lomb  Optical  Co.,  Rochester,  N.  Y.  **  16  and  35 
mm.  Eyes  of  science.  Glass  magic. 
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Mr.  F.  R.  Harding,  Children’s  Hospital,  Boston,  Mass.  2  16  mm.  Fracture  of 
long  bones  in  children.  Osteoclasis,  Ladd  operation  for  hair  lip.  Many  short 
films  of  old  poliomyelitis. 

Dr.  K.  S.  J.  Hohlen,  914  Federal  Trust  Bldg.,  Lincoln,  Neb.  2  16  mm.  A  study 
in  intracranial  injuries. 

Miss  Myrtle  E.  Johnson,  State  Teachers  College,  San  Diego,  Calif.  *  ?  16  mm. 
Behavior  of  fiddler  crabs.  Marine  animals  of  rocky  shore.  Ditto  of  muddy 
shore.  Horseshoe  crab. 

Mr.  William  F.  Krause,  Bell  &  Howell  Co.,  Chicago,  Ill.  16  mm.  *  Making 
medical  movies  ($1),  ai  Bone  pathology,  >x  Irrigation  maxillary  sinus,  Move¬ 
ment  within  tooth  socket,  n  Tonsillectomy-circumcision,  n  Appendectomy. 

Dr.  R.  P.  Loveland,  Kodak  Research  Laboratories,  Rochester,  N.  Y.  16  mm. 
(Available  through  Eastman  Teaching  Films,  Inc.)  The  life  history  of  the 
yellow  fever  mosquito.  Bacteria,  Mold  and  yeast.  The  oral  spirochetes  and 
associated  anaerobes  in  pyorrhea  and  lung  abscesses. 

Dr.  G.  W.  McAuliffe,  Cornell  University  Medical  School,  New  York,  N.  Y.  n  16 
mm.  The  simple  mastoidectomy. 

Dr.  J.  M.  Martin,  Department  of  Radiology,  Baylor  University,  Medical  College, 
Dallas,  Texas.  *  A  16  mm.  The  cancer  problem.  The  clinical  value  of 
radiation. 

Dr.  Isaac  Ochoterina,  Instituto  de  Biologia,  Chapultepec,  Mexico  DF.  2  16  mm. 
The  protozoa  from  the  lake  of  Xochimilco,  The  cellular  movements  of  muscle 
contractions. 

Osborn  Zoological  Laboratory,  Yale  University,  New  Haven,  Conn.  Dr.  J.  S. 
Nicholas.  **  16  mm.  The  development  of  Fundulus. 

Mr.  A.  C.  Pilsbury,  1147  Keith  Ave.,  Berkeley,  Calif.  35  mm.  100,000  ft.  films 
of  plant  life,  microscopic  organisms,  etc.,  some  in  color.  Used  in  his  lectures. 

Dr.  S.  Prat,  Benatska2,  Praha  11/433,  Czechoslovakia.  2  35.  Growth  of  seed¬ 
lings  of  Aesculus,  Movements  of  Amicia,  Life  of  the  plant  cell — plasmolysis 
and  swelling. 

Dr.  Oscar  W.  Richards,  Osborn  Zoological  Laboratory,  Yale  University,  New 
Haven,  Conn.  **  16  mm.  Coral  reef  animals.  The  development  of  an 
Ascidian. 

Mr.  Henry  Roger,  Rockefeller  Institute,  New  York  City  and  Sandy  Hook, 
Conn.  16  and  35  mm.  Many  medical  films  available  only  through  the 
Institute.  Colloids  and  their  behavior  (Sale  only,  $35  on  16  mm.  2  reels). 

Mr.  R.  J.  Schlosser,  1516  Sassafras  St.,  Erie,  Pa.  2  16  mm.  Bacteriology, 
Protozoa. 

Dr.  Max  Thorek,  American  Hospital,  Chicago,  Ill.  2  16  mm.  Electrosurgical 
obliteration  of  the  gall  bladder,  Electrosurgical  treatment  of  carcinoma  of  the 
rectum.  Plastic  surgery. 

A  further  report  will  be  made  by  the  committee  on  motion  picture  films  of  biological 
interest  which  are  available  but  which  are  not  made  by  our  members. 

Respectfully  submitted, 

Oscar  W.  Richards,  Chairman,  ' 
B.  Earl  Clarke, 

Jean  Kieffer, 

K.  K.  Bosse. 
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THE  CREDIT  LINE  AS  AN  INCENTIVE  FOR  TECHNICAL 
IMPROVEMENT 

When  this  association  was  formed,  its  major  aim  was  defined  as:  “To 
further  the  study  of  photography  in  relation  to  the  biological  sciences 
and  to  improve  its  technique,” 

This  slogan  was  chosen  partly  because  a  perusal  of  the  literature  at 
that  time  revealed  a  need  for  better  technique.  Ralph  P.  Creer,  or¬ 
ganizer  and  president  for  the  first  three  years,  has  lately  written  an  article 
giving  a  quantitative  estimate  of  this  need.  It  is  indeed  a  great  need. 
We  realize  that  the  average  trained  biological  photographer  is  very  eager 
to  turn  out  better  work, — work  that  will  make  reports,  books  and  articles 
more  understandable  and  reliable  references.  He  is  proud  of  work  well 
done.  The  infinite  patience  with  which  he  will  at  times  work  to  obtain 
a  print  just  a  bit  better  than  the  last  (when  that  last  was  already  very 
good)  is  evidence  of  that  eagerness  and  pride.  We  have  said  “at  times” 
advisedly:  He  is  often  pressed  for  time,  or,  being  human,  his  state  of 
mind  may  be  such  that  the  incentive  to  turn  out  the  finest  work  possible 
may  not  be  present. 

We  believe  that  one  of  the  best  ways  to  keep  this  incentive  for  better 
work  present  in  the  worker’s  mind  is  to  give  him  better  recognition  for 
the  work  that  he  does.  “Credit  for  work  well  done”  is  more  than  a 
phrase.  It  is  a  stepping  stone  to  greater  achievement. 

The  photographer’s  name  under  an  illustration  or  in  a  footnote,  or  an 
acknowledgment  in  the  body  of  an  article,  is  such  credit.  It  is  really 
due  him.  In  other  fields,  newspapers  or  magazines  for  instance,  it  is 
nearly  always  given  him.  Why  is  it  that  in  scientific  journals  a  credit 
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line  is  so  seldom  seen?  The  answer  is,  we  believe,  that  the  scientific 
photographer  does  not  ask  for  it,  hoping,  too  often  vainly,  that  the 
authors  or  users  of  his  work  will  credit  it  to  him.  This  is  particularly 
true  in  the  field  of  the  biological  sciences.  Lately  we  have  been  reading 
quite  a  bit  about  the  new  developments  in  physics.  The  books  or  ar¬ 
ticles  read  were  profusely  illustrated  with  photographs  of  stars,  spectra, 
equipment,  or  the  like.  We  noted  that  in  practically  every  case,  a  credit 
line  appeared  with  each  photograph,  mentioning  either  the  name  of  the 
photographer  or  the  institution  to  which  he  belonged.  We  realize  that 
in  some  cases,  giving  credit  to  one  individual  is  not  convenient,  albeit 
the  practice  of  giving  the  name  of  the  individual  photographer  and  the 
organization  to  which  he  belongs  is  becoming  more  and  more  customary 
in  other  fields, — particularly  those  which  pay  highly  for  good  photo¬ 
graphs.  The  reason  is  two-fold.  The  good  illustrative  or  commercial 
photographer  demands  a  credit  line,  and  the  user  of  such  photographs 
enhances  his  prestige  by  letting  it  be  known  that  he  is  using  the  work 
of  a  good  man. 

An  examination  of  a  number  of  journals  related  to  the  biological 
sciences,  and  particularly  of  medical  periodicals,  reveals  that  the  majority 
of  photographs  are  not  credited  to  any  one  individual  or  group.  And  a 
study  of  these  further  reveals  that,  on  the  whole,  credited  photographs 
are  better  than  those  not  credited.  Incidentally,  let  it  be  noted  that 
drawings  and  paintings  are  usually  signed  or  credited,  and  on  the  aver¬ 
age  are  of  good  technical  quality.  We  believe  this  to  be  more  than  a 
coincidence.  The  artist,  knowing  in  advance  that  his  name  will  appear 
with  the  reproduction,  will  always  do  his  utmost  to  produce  his  best. 
And,  similarly,  the  biological  photographer,  if  he  knew  that  his  name 
would  be  used  in  conjunction  with  his  work,  would  not  be  content  to 
produce  less  than  his  best,  and  would  strive  to  make  that  “best”  better. 

We  believe,  therefore,  that  if  the  policy  of  giving  credit  to  the  bio¬ 
logical  photographer  for  his  w'ork  when  published  was  generally  adopted, 
it  would  work  for  the  benefit  of  those  who  make  use  of  his  art  (for  good 
photography  is  an  art).  The  average  author  will  be  very  glad  to  credit 
photographs  when  asked,  for  he  is  fair.  Not  only  that,  but  he  will  soon 
realize  that  if  his  article  is  illustrated  with  photographs  made  by  one 
whose  work  has  won  previous  recognition,  it  will  add  to  the  value  of  his 
paper;  particularly  so  if  the  illustrative  matter  is  such  as  to  require  exact¬ 
ing  photographic  technique  for  good  representation. 
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Let  not,  then,  the  biological  photographer  be  backward  in  asking  that 
credit  for  his  work  be  given  him  by  the  authors.  Such  recognition  will 
be  an  incentive  to  better  his  work,  help  to  provide  the  authors  with  better 
photographs,  and  further  the  aim  of  biological  photography  by  “improv¬ 
ing  its  technique.” 

Jean  Kieffer. 


PRACTICAL  HINTS  FOR  BEGINNERS  IN  ANIMATION 
With  Special  Reference  to  Medical  or  Biological  Requirements 

K.  K.  BOSSE* 

New  York 

With  the  increasing  use  of  the  motion  picture  for  classroom  and  lecture 
purposes,  there  is  bound  to  arise  a  demand  upon  the  art  and  photographic 
departments  of  universities  and  hospitals  for  productions  comparable  in 
quality  to  those  turned  out  by  the  professional  studios.  As  the  use  of 
animated  drawings  has  come  to  be  an  indispensable  feature  of  such 
productions,  art  and  photographic  staffs  should  be  prepared  to  meet 
demands  for  this  type  of  presentation  with  a  reasonable  degree  of  success. 

In  animation  the  work  of  the  artist  goes  hand  in  hand  with  that  of 
the  cinematographer.  The  artist  inexperienced  in  making  animated 
drawings  is  quite  likely  to  be  fully  occupied  in  the  beginning  with  the 
problems  of  animation  proper.  The  cameraman  inexperienced  in  anima¬ 
tion  photography  will  find  it  profitable  to  learn  something  about  the 
nature  of  these  problems.  The  following  description  of  essential  equip¬ 
ment  and  its  use,  together  with  practical  suggestions  as  to  production 
methods  may  do  its  share  to  help  beginners  over  their  initial  difficulties. 
The  reader  is  also  especially  referred  to  articles  by  Mr.  J.  A.  Norling' 
and  the  present  writer^  in  No.  3,  Vol.  I  of  this  Journal. 

The  most  important  implement  in  animation  is  the  pegbar  (fig.  1). 
At  least  two  of  these  are  required,  one  for  the  drawing  board,  or  the 
light-box  and  one  for  the  platform  under  the  animation  camera. 
These  are  straight  steel  bars,  7"  to  9"  in  length,  f "  to  in  width  and 
about  I"  in  thickness.  Each  bar  bears  two  metal  pegs  of  identical 
diameter,  perfectly  round  and  smooth,  parallel  as  to  axes,  rounded  at 
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the  top,  extending  about  f"  above  the  bar  and  placed  5|"  between 
centers.  There  are  two  or  three  screw  holes,  countersunk  to  admit 
flathead  woodscrews.  The  “standard”  diameter  of  the  pegs  is 
Other  peg  diameters  are  admissible,  but  all  pegs  must  be  of  exactly  the 
same  calibre.  They  should  not  differ  materially  from  standard  diameter. 
The  use  of  standard  sized  pegs  will  be  of  great  advantage  if  there  is  a 
possibility  that  the  animation  has  to  be  “shot”  on  a  professional  camera 
with  standard  equipment.  To  repunch  a  set  of  animation  drawings  is 
very  difficult,  time  consuming,  and  bound  to  destroy  much  of  the  all- 
important  accuracy  of  registration.  The  bar  is  set  into  a  groove  on  the 
drawing  board  or  the  lightbox  so  as  to  be  flush  with  the  surface.  On 
the  camera  platform  it  is  attached  in  a  similar  manner.  It  also  can  be 
attached  to  a  special  frame  with  a  glass  lid  which  when  pressed  down 
holds  drawings  and  celluloids  in  contact  with  each  other  on  a  perfectly 
level  surface. 


Fig.  1 


In  connection  with  the  pegbar  must  be  mentioned  the  paper  punch. 
For  this  an  Improved  Hummer  punching  press  answers  all  practical  pur¬ 
poses.  It  is  fitted  with  two  punches,  one,  round,  punching  a  hole  which 
fits  with  absolute  snugness  over  the  left  peg  of  the  bar.  The  other  is 
oblong,  about  over-all  length,  but  with  the  exact  width  of  the  peg 
diameter.  It  is  placed  so  that  when  the  punched  sheet  is  put  on  the  bar, 
the  right  peg  occupies  the  center  of  the  oblong  hole.  There  should  not 
be  the  slightest  play  between  peg  and  margin  of  punch  hole.  The  reason 
for  the  oblong  hole  on  the  right  is  that  paper  expands  and  contracts  with 
changing  degrees  of  atmospheric  humidity.  The  oblong  hole  permits 
these  changes  to  take  place  without  the  paper  buckling  or  tearing  out,  a 
very  important  matter  in  view  of  the  great  accuracy  required. 

The  lightbox  has  been  described  in  Mr.  Norling’s  article.^  It  may  be 
fitted  with  a  circular  turntable,  permitting  the  continuous  use  of  the 
most  convenient  penstroke  and  being  of  particular  advantage  in  tracing 
with  pen  and  ink  on  celluloid.  Drawing  paper  intended  to  go  under  the 
camera  should  be  very  white,  of  a  fine  and  evenly  grained  surface,  with- 
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out  watermarks.  It  must  take  pen  and  ink  without  furring  and  in  the 
heavier  grades  must  allow  the  highest  halftone  finish.  Useful  weights 
run  from  Bond  to  2  or  3  ply  Bristol.  The  same  brand  should  be  used 
throughout  a  picture  as  photographic  trouble  results  from  mixing  brands. 
The  stock  should  be  kept  flat  and  be  rejected  when  discolored  by  light  or 
by  chemicals.  In  photographing  from  thin  sheets,  a  solid  white  sheet 
should  be  used  underneath  as  a  back-up. 

Tracing  paper  for  preparing  animated  drawings  must  be  transparent, 
tough  and  have  enough  tooth  to  permit  clean  pencil  lines.  For  back¬ 
grounds,  masks,  cut-outs  etc.  black  and  gray  papers  are  used.  Blacks 
are  glossy  and  dull,  from  thin  to  about  2  ply  in  weight.  They  are  not 
always  easily  obtainable  and  may  have  to  be  supplanted  by  a  good 
showcard  color,  evenly  applied.  White  cut-edges  of  black  or  gray 
papers  should  always  be  matched  up  with  the  brush  before  photographing. 
Grays  should  have  even  surfaces,  without  mottling.  It  is  advisable  to 
carry  four  shades,  evenly  graded  from  light  to  dark  and,  if  possible, 
corresponding  to  the  four  shades  of  some  standard  brand  of  opaque 
water  color.  All  stock  should  be  kept  flat. 

Celluloids  are  an  important  item  in  the  animators  work.  Only  the 
clearest  grade,  free  from  tint  and  streaks  should  be  used.  Particular 
note  should  be  taken  of  the  fact  that  cels  new  from  the  factory  shrink 
considerably.  This  shrinkage  may  amount  to  more  than  \  "  in  an  8"  x  10" 
sheet,  which  is  more  than  enough  to  throw  all  work  done  thereon  out  of 
registration  and  to  cause  ink  and  opaque  water  color  to  crack  off.  Un¬ 
shrunk  sheets,  too,  have  a  tendency  to  curl  and  to  warp  making  accurate 
tracing  difficult  or  impossible.  Unless  work  on  cels  is  to  go  under  the 
camera  within  a  very  few  days,  only  properly  aged  sheets  should  be  used. 
For  this  purpose  fresh  sheets  should  be  placed  separately  on  flat  shelves 
for  at  least  a  month,  the  longer  the  better.  Shrinkage  may  be  assumed 
to  be  complete  with  the  disappearance  of  the  camphor  smell.  It  is  also 
advisable  not  to  punch  fresh  sheets  with  registration  holes.  The  claim 
that  acetate  stock  does  not  shrink  has  not  been  proven  in  the  writers 
experience,  who  personally  prefers  nitrate  stock  in  spite  of  its  inflam¬ 
mability.  The  thickness  of  cels  is  about  twice  that  of  heavy  writing 
paper.  Ink  and  opaque  water  color  take  smoothly  on  untouched  cels, 
but  the  least  handling  necessitates  their  being  rubbed  clean  with  talcum 
powder,  the  last  traces  of  which  must  be  removed  with  chamois  before 
being  put  under  the  camera.  As  a  time-saving  measure  some  profes- 
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sional  studios  require  their  cel-tracers  to  wear  cotton  gloves  while  at  work. 
Cels  are  rather  expensive  and  should  always  be  handled  gently  in  order 
to  allow  their  repeated  use.  Their  usefulness  diminishes  as  their  surface 
becomes  dull  and  scratched  until  in  the  end  they  make  very  handy 
friskets  and  cut-outs  for  airbrush  work.  To  wash,  place  them  in  luke¬ 
warm  water,  rub  off  as  much  as  possible  with  the  palms  of  the  hands 
and  remove  recalcitrant  India  ink  with  a  wad  of  wet  absorbent  cotton. 
To  dry,  pat  them  between  clean  towels. 

It  is  best  to  order  all  drawing  sheets,  including  cels,  cut  to  working 
size;  8"  x  9Y  or  10",  i.e.  a  trifle  larger  than  field  size  (see  fig.  2). 

Other  drawing  materials  are  those  used  for  general  illustrating.  There 
will  be  a  steady  need  for  the  four  standard  grades  of  gray  of  some  good 
make  of  opaque  water  colors,  a  strong  white  and  a  heavy  black.  A  good 
airbrush,  capable  of  doing  fine  work,  is  indispensable. 

Practically  all  of  the  animators  work  is  done  on  a  space  6f "  by  9^^" 
for  silent  films  and  6f "  by  8"  for  sound  films  and  all  important  features 
of  the  drawing  should  come  within  the  “safety-margin”  (see  fig.  2). 

Tone  drawings  for  screen  projection  demand  a  much  more  highly 
finished  rendering  than  illustrations  intended  for  halftone  reproduction: 
a  photographic  finish ,  in  fact ,  is  required .  Film  photography  is  not  “  kind  ’  ’ 
to  the  tone  drawing,  like  the  halftone  process.  The  screen  image  before 
the  audience  is  not  only  seen  from  a  distance  which  “pulls  it  together,” 
but  also  in  close-up,  where  all  free  treatment  tends  to  become  exaggerated 
into  coarseness.  Moreover,  contrasts  are  likely  to  become  accentuated 
rather  than  reduced.  Hence  the  necessity  of  the  airbrush  as  a  final  in¬ 
strument  to  obtain  the  desired  finish. 

All  drawings  should  fill  the  entire  screen  surface  to  the  utmost  possi¬ 
bility.  Whenever  the  nature  of  the  drawing  requires  a  neutral  back¬ 
ground,  this  must  always  be  from  a  medium  gray  to  black,  never 
clear  or  even  light.  Tone  drawings  nearly  always  form  the  background 
for  animation  including  double  exposed  and  drawn  on  cels.  Therefore 
the  artist  should  always  pitch  the  key  of  his  drawing  to  be  in  harmony 
with  super-imposed  work.  Such  work  never  becomes  an  intrinsic  part 
of  the  basic  drawing,  but  with  it  forms  only  a  photographic  composite. 
The  beginner  will  do  well  to  make  screen  tests  of  his  composite  work 
before  he  starts  upon  a  long  series  of  consecutives.  Such  a  course  will 
also  give  him  the  practice  of  feeling  out  his  tone  qualities  on  the  screen. 

To  recount  the  many  types  of  work  that  can  be  done  on  or  with  the 
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aid  of  cels,  would  go  far  beyond  our  allotted  limits.  They  are  one  of 
the  chief  playgrounds  of  the  animators  ingenuity.  Suffice  it  here  to 
state  that  pen  and  ink  work  on  cels  is  always  in  the  nature  of  a  very 
exact  tracing  from  some  pencil  drawing,  made  on  white  or  on  tracing 
paper.  For  the  beginner  in  animation,  accustomed  to  working  on  paper, 
the  execution  of  a  perfectly  smooth  and  even  pen  and  ink  line  on  celluloid 
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may  prove  difficult,  requiring  considerable  practice.  It  must  be  remem¬ 
bered  that  variation  of  the  line  character  in  consecutive  drawings, 
causes  a  very  objectionable  flicker  on  the  screen;  moreover,  the  ink  line 
must  ride  the  line  of  the  pencil  animation,  and  any  accidental  variation 
therefrom  will  cause  jerky  action.  The  pen  work  is  usually  done  on 
the  surface  that  is  to  face  the  lens,  while  the  opaquing  with  white  or  gray 
is  done  on  the  under  surface.  A  lightly  touching  pen  will  prolong  the 
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usefulness  of  the  cel.  Opaque  water  color  should  be  applied  in  as  thin  a 
layer  as  possible  but  should  be  of  sufficient  concentration  to  be  dense  on 
drying.  Pigment  that  is  too  heavy  is  apt  to  crack  off.  If  it  is  too  thin 
it  is  apt  to  be  transparent  and  uneven.  While  working  with  opaque 
pigments  they  should  be  kept  thoroughly  stirred,  else  they  are  apt  to 
vary  in  shade  when  dry.  If  this  happens,  the  work  must  be  washed  off 
and  done  over. 

A  few  generalizations  may  be  in  order  at  this  point.  The  beginner 
should  always  keep  in  mind  that  the  animator  is  only  a  collaborator 
in  a  rather  elaborate  photographic  procedure.  His  immediate  product 
is  only  a  set  of  composites  and  consecutives.  His  final  product  is  not 
an  illustration  or  a  drawing,  conforming  only  to  the  simple  requirements 
of  reproduction  by  printing  processes.  It  is  a  screen  effect,  something 
that  has  a  definite  and  limited  appearance  before  the  eye,  that  cannot 
be  leisurely  scrutinized  like  a  book  illustration.  It  must  create  a  power¬ 
ful  and  truthful  mental  impression,  within  a  space  of  time  to  be  counted 
in  seconds  only  and  must  produce  that  impression  largely  by  virtue  of 
motion.  He  must  remember  that  the  final  result  of  his  labor  is  not  known 
until  actually  seen  on  the  screen.  Any  faulty  handling  of  his  material 
or  of  his  subject  matter  cannot  be  corrected  by  a  rub  with  the  eraser  or  a 
squirt  from  the  airbrush.  A  single  mistake  may  affect  a  large  number  of 
painstakingly  produced  consecutives  and  will  require  a  re-take  with  all 
the  expense  and  time  that  this  implies. 

The  beginner  is  not  likely  to  be  called  upon  for  an  animation  task 
requiring  anything  as  elaborate  as  a  scenario.  He  will  do  well,  however, 
to  find  his  way  in  that  direction  by  carefully  planning  even  a  compar¬ 
atively  simple  single  scene.  Such  planning  will  consist  of  pencil  sketches 
for  all  pictorial  matter  and  a  detailed  description  of  the  action  that  is 
to  take  place  on  the  screen.  Pencil  sketches,  from  the  start,  should  be 
made  on  pegged  paper,  and  represent  as  nearly  as  possible  the  composi¬ 
tion  that  is  to  appear  on  the  screen.  They  should  be  worked  up  to  such 
detail  as  to  enable  the  principal  to  give  his  final  approval  before  they  are 
rendered  and  become  a  part  of  the  animation  mechanism.  Description 
of  screen  action  should  be  written  down  carefully  in  every  detail.  It 
should  contain  the  length  of  each  action  and  of  each  change  of  action  in 
terms  of  footage,  frames  or  time.  Action  must  proceed  at  a  proper 
tempo  and  holds  must  be  of  the  right  duration.  Study  of  other  pictures 
and  experience  in  animation  cinematography  are  the  best  teachers  of 
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these  points.  As  no  two  technical  animation  problems  are  ever  quite 
alike,  no  universal  rules  as  to  methods  can  be  set  down.  Familiarity 
with  the  mechanical  aids  and  a  knowledge  of  animation  principles  will 
solve  all  practical  problems. 

To  classify  the  great  variety  of  methods  of  animation  into  types  is 
almost  as  hard  as  to  establish  rules  for  methods.  One  may  speak  of  two 
general  methods:  U nder  the  camera  animation  and  animation  by  consecu¬ 
tive  drawings.  The  latter  term  is  self  descriptive,  the  former  may  roughly 
be  described  as  anything  where  manipulation  of  the  part  in  motion  is 
effected  directly  under  the  camera.  Such  manipulation  may  be  con¬ 
cerned  with  hand-shifted  dummies  of  every  description;  of  actual  mate¬ 
rials  and  objects;  and  with  scratch-outs,  where  parts  are  made  to  appear 
and  to  disappear  by  gradual  removal  and  combined  with  reversed  photog¬ 
raphy.  All  animators  constantly  use  both  methods  but  only  very  few 
employ  the  dummy  method  more  or  less  exclusively.  The  dummy 
animator  must  be  his  own  camera  man  and  must  by  practice  acquire  a 
special  manual  skill. 

The  general  principles  of  animation  can,  perhaps,  be  best  made  clear 
by  the  description  of  a  few  simple  procedures:  The  simplest  form  of 
animation  is  where  an  object  moves  over  a  background  without  under¬ 
going  any  change  of  shape.  Pointer  action  and  arrow  action  are  among 
the  most  frequently  used  application  of  this  type.  An  object  or  a  chart 
form  the  main  picture  and  pointers  or  arrows  move  in  and  out  and 
about,  directing  the  attention  to  various  features  of  the  main  object. 
The  moving  objects  are  rendered  realistically  on  2-ply  drawing  paper  or 
on  celluloid  and  are  cut  out  carefully  along  their  outlines.  If  the  pointer, 
let  us  say,  is  to  move  over  two  inches  on  the  drawing  in  one  second  of 
time,  it  will  have  to  be  shifted  |  of  an  inch  at  a  time  for  every  consecutive 
frame  exposed  in  case  of  silent  film,  or  in  case  of  sound  film.  With  a 
little  practice  such  simple  progressive  motion  can  be  done  freehand,  care 
being  taken  to  preserve  smooth  directional  progress.  If  necessary,  a 
photographically  invisible  path  can  be  marked  out,  such  as  tiny  pin¬ 
pricks  or  pencil-marks.  Here  as  in  all  other  cases  a  single  position  of  the 
subject  may  be  shot  on  more  than  one  consecutive  frame,  movement 
progressing  every  second,  third,  or  fourth  according  to  range  and  speed 
desired.  If  printed  titles  are  to  appear  in  conjunction  with  pointer  action 
or  independent  of  such,  they  are  always  faded  in  in  about  six  frames, 
never  flashed  in.  For  the  artist  unfamiliar  with  these  latter  terms  it  may 
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be  said  that  “fades”  and  “dissolves”  mean  the  gradual  appearance  or 
disappearance  of  an  object,  or  the  gradual  transformation  of  one  phase 
into  another,  rather  than  an  instantaneous  change,  called  a  “flash.” 
It  is  here  assumed  that  the  cinematographer  is  familiar  with  the  technique 
of  these  methods.  Titles  should  always  be  press-printed  in  white  on 
black,  in  good  strong  block  letters.  Hand  lettered  titles  are  neither 
economical  nor  satisfactory.  This  and  every  type  of  animation  is  being 
used  in  conjunction  with  every  other  type. 

One  of  the  most  frequently  used  forms  of  the  simpler  type  of  anima¬ 
tion  is  shooting  in  reverse,  i.e.  starting  at  the  end  of  the  scene  and  ending 
at  the  beginning,  with  the  camera  in  reverse. 

Suppose  a  temperature  curve  is  to  be  plotted  by  progressive  motion 
over  a  given  period  and  for  use  in  a  silent  film.  The  chart  is  drawn  in 
strong  white  lines  upon  a  dull  black  paper,  covering  the  entire  field  and 
harmonizing  in  design  with  the  proportions  of  the  field.  Upon  this 
chart  a  cel  is  placed,  held  firmly  in  position  by  the  pegs  or  by  tape. 
Upon  the  cel  the  curve  is  plotted  in  a  heavy  white  line.  Now  let  us 
assume  that  the  length  of  the  curve  on  a  straight  line  is  ten  inches  and 
that  the  time  consumed  by  the  progress  of  the  curve  from  start  to  finish 
is  put  at  five  seconds,  then,  as  a  silent  film  runs  at  the  rate  of  16  frames 
per  second,  the  curve  will  have  to  grow  by  |  of  an  inch  for  every  frame 
of  the  film  and  the  total  number  of  frames  for  this  particular  action  will 
be  exactly  80.  If  the  completed  curve  is  to  remain  on  the  screen  for  an 
additional  period,  add  16  frames  for  every  second  required.  Let  us  say 
that  the  chart  when  completed  is  to  be  held  for  another  five  seconds,  then 
this  will  require  another  80  frames. 

Having  placed  chart  and  cel  on  the  camera  platform,  the  camera  is  run 
ahead  with  closed  shutter  for  at  least  160  frames, — (an  excess  is  usually 
added).  Now  the  camera  motor  is  put  in  reverse  and  the  completed 
chart  exposed  for  80  frames.  Before  exposing  the  81st  frame,  (counting 
backward)  |  of  an  inch  is  scratched  off  the  end  of  the  curve,  care  being 
taken  not  to  cause  any  visible  scar  on  the  cel  and  to  remove  all  fragments 
of  paint.  The  frame  is  now  exposed  and  the  process  repeated  for  the 
remaining  frames,  when  the  curve  at  last  has  disappeared  and  only  the 
chart  remains.  The  chart  is  then  exposed  for  the  remainder  of  excess 
film  or  for  as  much  more  as  may  have  been  decided  to  show  the  chart 
before  action  starts.  Should  the  action  have  to  be  interrupted  by  the 
introduction  of  titles,  the  total  footage  must  be  increased  to  accommo- 
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date  their  appearance  and  their  reading  time  (one  second  per  word 
minimum).  If  the  beginner  should  feel  tempted  actually  to  draw  the 
curve  progressively  under  the  camera,  a  single  attempt  will  convince 
him  that  shooting  in  reverse  is  much  the  better  method.  The  above 
method  is  universally  used  whenever  lines  or  whole  areas  are  to  appear 
or  to  disappear  progressively. 

Pegging  is  not  essential  where  consecutives  are  not  employed.  Charts, 
in  particular,  may  have  to  be  of  a  size  too  large  for  the  ordinary  sized 
working  sheet,  then  the  camera  has  to  be  raised  to  the  proper  distance 
or  a  different  lens  must  be  used.  In  any  event  the  area  to  be  photo¬ 
graphed  must  be  fastened  securely  to  the  platform  and  not  be  allowed 
to  shift  its  position  in  the  slightest  degree.  Whatever  method  is  used 
in  producing  motion  on  the  screen,  two  facts  have  to  be  taken  into 
account:  The  time  duration  of  any  given  movement  and  the  distance 
over  which  motion  takes  place  during  that  period. 

The  smallest  practical  progressive  distance  between  consecutive  draw¬ 
ings  is  the  thickness  of  a  drawn  line  or  about  A  " ■  A  set  of  40  consecu¬ 
tives,  shot  on  single  frames  and  on  this  scale  of  progression  will  cover  one 
inch  of  space  on  the  drawing  board  in  2.5  seconds  of  silent  film  and  in 
1.75  seconds  of  sound  film.  Suppose  that  a  slower  rate  of  progress  is 
desired.  Since  it  is  not  practical  to  draw  consecutives  more  closely 
together  than  mentioned  above,  the  number  of  drawings  available  must 
be  shot  on  a  larger  number  of  frames.  By  shooting  each  drawing  on 
two  consecutive  frames,  the  time  required  to  move  a  distance  of  an  inch 
will  be  doubled.  But  suppose  that  the  time  required  to  travel  over  an 
inch  is,  say,  four  seconds  in  a  silent  film !  Four  seconds  of  time  mean  64 
frames  of  film,  theoretically,  then,  it  would  require  64  individual  draw¬ 
ings,  shot  on  single  frames,  to  accomplish  this  purpose.  But  64  con¬ 
secutives  within  an  inch  is  closer  together  than  the  practical  maximum. 
The  animator  may  therefore  elect  to  make  only  32  consecutives  and  shoot 
each  on  two  consecutive  frames,  or  he  may  consider  making  only  16 
drawings,  and  shooting  each  on  four  consecutive  frames.  Now,  32  on 
two’s  will,  under  these  conditions  produce  sufficiently  smooth  motion 
on  the  screen,  but  as  the  drawing-to-frame  proportion  grows  smaller, 
greater  and  greater  intervening  space  will  have  to  be  covered  by  frames 
that  are  farther  and  farther  apart.  Thus,  in  the  16  on  fours  arrangement, 
the  distance  between  individual  consecutives  will  be  that  of  four  lines 
and  the  jump  from  one  to  the  other  will  take  place  only  four  times  in 
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every  second.  In  other  words,  progressive  motion  on  the  screen  will 
consist  of  a  number  of  sudden  and  clearly  distinguishable  jerks,  a  condi¬ 
tion  which  is  entirely  inadmissible. 

The  solution  of  this  problem  lies  with  the  type  of  consecutive  drawing 
that  is  being  used.  If  the  consecutive  is  of  a  very  simple  nature,  some¬ 
thing  that  can  actually  be  put  down  within  the  space  of  a  minute  or  so, 
the  animator  will  do  well  to  make  a  full  set  of  64  and  secure  the  very 
smooth  effect  which  is  so  desirable  on  the  screen.  As,  however,  the 
consecutives  require  more  and  more  time  for  execution,  he  may  be 
compelled  to  cut  their  number  down  for  economic  reasons  and  in  order 
to  overcome  the  resulting  jumps,  he  will  resort  to  photographic  cross¬ 
dissolves,  For  the  artist  unfamiliar  with  this  procedure  a  brief  explana¬ 
tion  is  necessary:  It  is  a  process  by  which  consecutives  that  are  too  far 
apart  for  smooth  movement  are  blended  one  into  another.  One  speaks 
of  two,  four,  six,  eight  frame  dissolves  and  occasionally  of  those  having 
higher  figures.  This  means  that  an  uncombined  picture  appears  only 
every  second,  fourth,  sixth  or  eight  frame  on  the  film  and  that  the  inter¬ 
vening  frames  are  composed  of  two  adjacent  drawings  blended  together 
in  a  diminishing  and  increasing  degree.  Take  an  “Eight  frame  dissolve” 
for  example.  Number  one  of  the  consecutives  is  exposed  on  the  first, 
second,  third  and  fourth  frames.  On  the  first  frame  the  diaphragm  is 
fully  open,  on  the  second  f  open,  on  the  third  |  and  on  the  fourth  j. 
Number  one  of  the  consecutives  is  now  taken  off  and  number  two  sub¬ 
stituted.  The  film  is  then  run  backward  until  the  second  frame  is  again 
in  position  for  exposure.  Reversing  camera  again,  consecutive  number 
two  is  now  exposed  on  the  second,  third,  fourth,  fifth,  sixth,  seventh  and 
eight  frame,  with  diaphragm  \  open  on  the  second,  |  on  the  third,  |  on 
fourth,  full  open  on  fifth,  f  on  sixth,  ^  on  seventh  and  \  on  eighth.  Now 
consecutive  number  two  is  taken  off,  number  three  substituted,  the 
film  run  back  to  the  sixth  frame  and  the  procedure  repeated  with  this 
and  all  subsequent  consecutives.  It  will  thus  be  seen  that  in  an  eight 
frame  dissolve  a  consecutive  drawing  is  fully  and  individually  exposed 
every  fourth  frame  and  that  the  intervening  frames  are  photographic 
composites  of  two  consecutives,  one  fading  out  and  the  next  fading  in  in  a 
progressive  order.  The  cross-dissolve  method,  while  producing  a 
slightly  pulsating  effect  on  the  screen,  affords  a  continuity  of  movement 
that  is  entirely  absent  in  straight  exposures  on  far-apart  frames. 

The  process  of  establishing  the  progressive  changes  of  form  and  out¬ 
line  of  the  moving  feature  is  called  in-betweening.  Whenever  at  all 
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possible,  the  motion  sequence  is  made  in  series  numbering  5,  9, 17, 33, 65 
and  129  individual  phases  or  is  split  up  conveniently  into  combinations 
thereof.  These  series  of  numbers  are  chosen  because  new  positions  can 
then  be  drawn  by  exactly  halving  intervening  distances.  As  an  example 
let  us  take  a  series  of  33.  The  first  and  final  positions  are  drawn  first  on 
pegged  white  or  tracing  paper  and  are  numbered  1  and  33  respectively. 
The  two  together  are  then  pegged  on  the  lightbox,  a  clean  sheet  is  pegged 
on  top,  numbered  17,  and  on  it  drawn  a  careful  in-between  of  ^  1  and 
^  33.  Next  ^  1  and  ^17  are  used  as  guides  for  in-between  ^  9.  From 
^  9  and  ^  1  we  obtain  ^  5  and  so  on,  until  the  whole  series  is  completed. 

Any  movement  that  is  repeated  over  and  over  again  is  accomplished  by 
means  of  a  “hook-up.”  Using  any  available  animation  method  the 
moving  item  is  made  to  return  to  its  original  position.  Thus  a  swinging 
pendulum  would  require  only  a  set  of  in-betweens  from  one  extreme 
position  to  the  other,  the  return  movement  being  accomplished  simply 
by  shooting  consecutives  in  reverse  order.  But  the  wing  beat  of  a  bird, 
being  different  in  its  up  and  its  down  stroke,  would  require  a  full  cycle  of 
drawings,  all  differing  from  high  position  back  to  high. 

Such  animation  methods  as  have  been  described  apply  only  to  motions 
of  slow  to  medium  speed,  perhaps  as  high  as  crossing  the  width  of  the 
screen  in  two  seconds;  probably  as  high  as  the  biological  animator  is 
likely  to  be  called  upon  to  accomplish.  High  speeds  are  created  by 
illusional  methods,  a  description  of  which  cannot  be  included  within  our 
scope. 

No  matter  how  simple  his  animation  problem  may  be,  the  beginner 
before  proceeding  with  definite  plans,  should  try  to  imagine  visually  the 
scene  as  he  would  have  it  appear  on  the  screen.  With  such  a  visualiza¬ 
tion  as  a  basis  he  should  make  his  plans  on  paper.  If  a  time  limit  is 
imposed,  he  should  determine  how  much  footage  he  may  allot  to  each 
phase  and  how  he  may  arrange  his  material  to  the  best  possible  advan¬ 
tage.  If  no  time  limit  is  given,  he  should  still  strive  to  confine  his  work 
to  the  simplest  and  shortest  presentation  that  is  compatible  with  force 
and  with  adequacy.  Critical  study  of  other  films  plus  experience  will 
be  his  best  teachers  in  this  direction.  He  should  fully  explain  his  plans, 
his  sketches  of  still  drawings  (backgrounds)  and  of  animation  key  draw¬ 
ings  to  his  principal  and  get  his  approval,  always  remembering  that 
the  latter’s  mental  habits  have  most  likely  accustomed  him  to  judge 
only  still  drawings  intended  for  text  illustrations. 

The  beginner  had  best  carry  out  every  part  of  his  entire  series  carefully 
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in  lead  pencil  before  rendering  any  part  thereof.  And  in  doing  so  he  must 
remember  that  the  outlines  and  details  of  his  sketches  once  put  down, 
must  be  adhered  to  with  the  greatest  accuracy,  whether  rendered  as 
background,  dummies,  cels  or  any  other  final  shape.  Sketches  of  still 
drawings  are  best  made  on  ordinary  white  paper,  animated  stuff  on 
tracing  paper,  where  the  work  can  be  checked  over  on  the  lightbox. 
Every  sheet  must  be  numbered  in  sequence  and  the  motion  effect  tested 
by  flicking  superimposed  animation  sheets  back  and  forth,  singly  and 
in  groups  while  pegged  for  registration.  Having  satisfied  himself  on 
these  points  he  may  proceed  with  the  final  execution,  and  having,  if 
necessary,  written  out  careful  shooting  directions,  may  deliver  the  whole 
to  be  put  under  the  camera. 
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DIRECTION  OF  LIGHT,  THE  DOMINANT  FACTOR  IN  THE 
PHOTOGRAPHY  OF  BACTERIAL  COLONIES*! 

LOUIS  SCHMIDT 
New  York,  N .  Y. 

In  books,  magazines,  and  similar  publications,  it  is  usual  to  publish 
with  the  title,  the  name  of  the  author  and  illustrator,  even  when  the 
latter  is  a  photographer.  In  scientific  publications,  books  as  well  as 
periodicals,  the  name  of  the  artist  illustrator  usually  appears  on  the 
reproduction  of  his  drawing,  but  the  photographer  illustrator  is  very 
seldom  credited  for  his  share  in  the  work.  We  should  endeavor  to  have 
the  name  of  the  photographer  printed  on  the  pages  carrying  reproductions 
of  his  work.  This  would  be  a  gratifying  recognition  of  the  photogra¬ 
pher’s  contribution  and  would  only  be  important  to  him.  The  fact 
that  there  is  so  little  information  printed  with  the  photographs  to  describe 
the  technique  employed  in  their  production  is  greatly  to  the  disadvantage 
of  the  author  and  the  reader. 

*  Read  at  the  1934  Convention  of  the  Biological  Photographic  Association, 
t  From  the  Division  of  Illustration,  The  Rockefeller  Institute  for  Medical  Research. 
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In  the  description  of  plates  the  information  is  far  too  meagre.  With 
photomicrographs  a  statement  of  the  magnification  usually  suffices  and 
generally  this  is  given ;  less  frequently  the  stain  used  in  the  preparation 
is  also  stated.  A  statement  concerning  the  lenses  used  would  help  the 
reader  if  he  desired  to  make  similar  photographs,  and  some  readers 
have  a  clearer  understanding  of  the  optical  picture  if  they  know  the 
lenses  employed  than  if  they  know  the  magnification  which  is  usually 
stated  in  figures,  i.e.,  XIOO. 

There  are  classes  of  biological  photography  where  a  complete  descrip¬ 
tion  of  the  technique  employed  is  of  real  scientific  value.  An  example 
is  the  photographing  of  bacterial  colonies  in  Petri  dishes  or  in  tubes  to 
demonstrate  the  rate  of  growth  or  their  rough  or  smooth  character  on 
either  opaque  or  translucent  media. 

With  a  medium  that  is  opaque  or  very  dark  in  color,  there  is  no  choice 
in  the  method  of  lighting.  It  must  be  by  reflection,  the  stage  being 
horizontal  and  the  camera  perpendicular  with  the  lens  downward.  The 
usual  photomicrographic  light  unit  may  be  used  with  the  cone  of  light 
directed  diagonally  downward  (fig.  1).  The  shadows  may  be  lightened 
by  reflection  or  by  a  weaker  supplementary  light,  and  the  height,  angle, 
and  distance  may  be  varied,  all  of  which  has  some  effect  on  the  result. 
As  low  magnifying  lenses,  100  mm.  to  20  mm.,  are  used  and  as  the  illumi¬ 
nation  is  by  reflection,  the  iris  diaphragm  of  the  lens  may  be  used  to 
improve  the  depth  of  focus.  Similar  results  may  be  obtained  on  a  hori¬ 
zontal  camera  with  the  dish  in  a  perpendicular  position  but  then  the 
illumination  is  more  difficult  to  control. 

Cultures  growing  on  slants  in  tubes  may  be  treated  very  much  as 
Petri  dishes  on  a  horizontal  stage.  Disturbing  highlights  on  the  surface 
of  the  tubes  may  be  minimized  or  obliterated  by  having  the  ends  of  the 
tubes,  not  the  sides,  toward  the  source  of  light  and  by  raising  or  lowering 
the  latter. 

Cultures  on  opaque  media  in  Petri  dishes  are  sometimes  studied  in 
the  laboratory  with  a  microscope  having  a  tilting  and  revolving  stage. 
The  preparation  is  manipulated  on  this  stage  so  that  the  blood  agar 
medium  appears  like  a  mirror  on  which  the  colonies  are  shown  in  relief 
with  dark  outlines  and  heavy  shadows.  The  differences  between  rough 
and  smooth  are  thus  very  apparent.  All  these  conditions  should  be 
accurately  reproduced  by  the  photographer  so  that  what  appears  to  the 
eye  of  the  observer  is  projected  by  the  lens  on  the  photographic  plate. 
In  this  set-up  an  incandescent  frosted  bulb  in  a  matte  reflector  is  placed 
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close  to  the  microscope  and  pointed  directly  downward.  Sometimes  the 
light  is  diffused  still  further  by  placing  a  ground  glass  between  the  light 
and  the  preparation.  This  procedure  requires  an  upright  camera.  To 
facilitate  the  accurate  repetition  of  such  work,  exact  records  describing 
the  technique  should  be  made.  (See  Vol.  II,  No.  3,  p.  166,  Jour.  Bio. 
Photo.  Assoc.) 

These  methods  of  photography  may  be  designated  as:  horizontal 
stage  with  reflected  light  and  tilted  stage  with  reflected  light.  The 
pictures  resulting  from  these  two  methods  are  so  different  that  the 
photographic  technique  should  be  recorded  in  the  description  of  plates 
so  that  the  reader  may  have  a  clear  understanding  of  the  meaning  of  the 
illustrations. 

Colonies  grown  on  translucent  media  offer  the  author  and  photographer 
a  wider  choice  of  methods.  In  addition  to  the  two  already  described, 
there  are  at  least  two  other  means  of  illumination  available,  both  employ¬ 
ing  a  horizontal  stage,  namely,  with  transmitted  light  and  with  oblique 
transmitted  or  semi-transmitted  light.  The  first  is  the  usual  microscopic 
illumination  with  the  light  emanating  from  a  horizontally  placed  unit, 
having  a  condenser,  reflected  perpendicularly  upward  by  the  mirror 
through  the  preparation.  In  the  second  the  illumination,  while  trans¬ 
mitted,  is  oblique,  passing  upward  at  an  angle.  The  reflecting  mirror 
having  been  moved  backward  causes  the  light  to  pass  through  the 
preparation  but  keeps  it  from  entering  the  lens.  Figures  1  to  3  show  the 
set-up  for  reflected,  transmitted,  and  semi- transmitted  light.  The  last 
method  should  be  used  with  great  care,  as  will  be  seen  from  the 
illustration. 

The  dish  of  mixed,  unidentified  cultures  photographed  by  the  three 
methods  of  illumination  resulted  in  prints  revealing  striking  differences 
in  the  representation  of  the  different  colonies,  their  grouping  and  back¬ 
ground,  and  other  characteristics.  The  pictures  show  that  certain  groups 
of  colonies  very  similar  in  one  picture  are  split  into  several  groups  in 
others;  that  some  are  pale  in  one  and  dark  in  others,  and  that  the  granular 
character  shown  in  one  is  entirely  absent  in  the  other  two  (figs.  4,  5,  and 
6).  It  is  important  to  consider  that  the  exposures  were  made  in  rapid 
succession  on  identical  plates  without  filters.  Only  one  factor  was 
changed,  namely,  the  direction  of  the  light  which  indicates  a  difference 
in  the  length  of  exposure.  Looking  at  the  results,  is  it  not  clear  that  a 
careful  description  of  the  technique  is  a  part  of  the  picture?  If,  in 


Fig.  1  Fig.  2  Fig.  3 

Fig.  1.  Reflected  Light  Palling  Directly  on  Dish  from  Light  Unit  at 

Right  and  Above 

Fig.  2.  Transmitted  Light  Projected  Perpendicularly  Upward  by 
Mirrors  from  Light  Unit  at  Right 

Fig.  3.  Semi-transmitted  Light  Projected  Diagonally  Upward  by  Mirror 
Through  Preparation  but  not  into  the  Lens 


Fig.  4  P'ig.  5  Fig.  6 

Figs.  4-6.  Part  of  a  Dish  of  Mixed  Unidentified  Cultures  Photo¬ 
graphed  IN  Rapid  Succession  Changing  Only  the  Direction 
OF  THE  Light 

Figures  1  to  3  show  the  corresponding  methods  of  lighting.  Wratten  and  Wain- 
wright,  M  plates  were  used. 
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addition,  various  filters  and  plates  had  been  used,  a  still  greater  number 
of  strikingly  different  effects  might  have  been  produced,  further  empha¬ 
sizing  the  importance  of  accurate  statement  of  photographic  technique. 
Frequently  photographs  of  identical  material  made  on  widely  sepa¬ 
rated  dates  are  combined  in  the  same  article,  even  on  the  same  page. 


Ref. 
Fig.  7 


Fig.  8 


Semi- 

Tran. 


Fig.  11 


Rough  Pn.  Type  II.  Smooth 

Figs.  7-11.  To  Show  Similarity  of  Rough  and  Smooth  Colonies  When 
Photographed  with  Semi-transmitted  Light 
Figures  8  and  11,  and  that  they  look  different  in  reflected  light  Figures  7  and  9 


Unless  accurate  records  are  kept  of  the  first  photograph  of  a  series,  and 
the  same  procedure  is  precisely  followed  in  all  subsequent  work  in  the 
series,  the  resulting  picture  may  have  no  value  whatever.  For  if  the 
method  used  is  not  stated  in  the  description  of  plates,  the  reader  is 
confused  and  in  repeating  the  experiment  or  carrying  on  a  similar  invest!- 
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gation  someone  else  may  not  obtain  identical  pictures.  The  colonies 
may  be  identical  in  the  experiment  but  the  photographs  quite  different. 
It  is  conceded  that  good  pictures  are  an  important  part  of  scientific  com¬ 
munications  and  it  is  therefore  urged  that  in  most  cases  it  will  add 
greatly  to  their  value  if  a  clear  description  of  technique  is  published. 

No  one  procedure  is  here  advocated.  Sooner  or  later  all  may  be  used. 
However,  an  examination  of  figures  8  and  11  will  show  that  with 
semitransmitted  light  certain  smooth  colonies  are  made  to  appear  similar 
to  rough  colonies  of  the  same  derivation  which  indicates,  of  course,  that  a 
different  method  should  be  used  (see  figs.  7  and  9).  It  goes  without  say¬ 
ing  that  in  every  study  of  colonies  the  different  variations  of  the  same 
material  should  be  photographed  by  identical  methods. 

It  should  be  remembered  that  the  greatest  factor  in  photography  is 
light  and  the  direction  it  takes  in  relation  to  the  object  photographed. 
It  is  urged  that  many  descriptions  of  plates  are  incomplete  without  the 
data  which  another  photographer  needs  in  order  to  obtain  similar  results 
from  identical  material.  It  is  therefore  suggested  that  in  the  interest  of 
uniformity  the  members  of  this  Association  adopt  the  terms:  horizontal 
stage,  reflected  light;  tilted  stage,  reflected  light;  horizontal  stage,  trans¬ 
mitted  or  semi-transmitted  light. 
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A  METHOD  OF  SIZE  CONTROL  WHEN  MAKING  LANTERN 
SLIDES  WITH  THE  EASTMAN  AUTOFOCUS  ENLARGER 
WITH  REDUCING  ATTACHMENT*  t 

JULIAN  A.  CARLILE 
Princeton,  N.  J. 

The  5"  X  7"  Eastman  Autofocus  Enlarger  with  the  reducing  attachment 
in  place  has  two  scales;  one  on  the  upper  or  enlarging  section  and  one  on 
the  reducing  attachment.  They  are  both  numbered  as  follows:  1, 
1|,  Ij,  If,  1^,  If,  2,  2f ,  2|,  and  2f .  When  the  pointers  of  both  scales 
are  set  to  the  same  number,  the  camera  will  be  in  focus  and  will  reduce 
the  negative  by  the  number  of  times  indicated  on  the  scale.  For  exam¬ 
ple:  when  both  pointers  are  set  at  1  the  projected  image  will  be  the 
same  size  as  the  negative,  when  set  at  2  the  image  will  be  half  the  size 
of  the  negative,  etc.  When  making  lantern  slides  it  is  often  necessary 
to  make  several  trial  settings  before  the  size  to  fit  the  slide  is  determined. 

The  following  method  makes  it  possible  to  determine  rapidly  and 
accurately  the  amount  of  reduction  necessary  to  fill  a  given  area.  First 
it  will  be  necessary  to  draw  on  a  piece  of  white  cardboard,  the  reduction 
finder,  a  series  of  concentric  outlines  corresponding  to  the  shape  of  the 
lantern  slide  mat  to  be  used ;  rectangles,  squares,  circles,  or  ellipses.  In 
the  center  of  the  card,  draw  a  rectangle  the  exact  size  of  the  opening 
of  the  mat.  Outside  of  this  draw  a  rectangle  1|  times  (linear)  as  large; 
outside  of  this  draw  one  If  times  the  size  of  the  original  and  so  on  up  to 
2f  times.  Number  each  one  of  these  clearly,  starting  with  the  smallest, 
1,  If,  If,  If,  etc.,  up  to  2f.  It  will  facilitate  the  centering  of  these 
rectangles  if  diagonals  are  drawn  through  the  first  one,  extending  well 
beyond  the  corners.  Horizontal  and  vertical  center  lines  may  then  be 
drawn  to  lay  off  the  various  sizes.  The  sketch  (fig.  la)  shows  the  finished 
reduction  finder,  the  rectangles  are  drawn  with  black  waterproof  ink,  and 
the  diagonals  and  center  lines,  in  pencil,  may  be  erased. 

It  is  also  desirable  to  mount  on  an  old  slide  or  cover  glass,  a  piece  of 
white  paper  with  an  actual  size  outline  of  the  mat  opening  in  the  position 
it  will  occupy  on  the  finished  slide.  This  is  the  guide  for  arranging  and 
focusing  the  subject  on  the  slide  (fig.  lb). 

*  From  Tht  Rockefeller  Institute  for  Medical  Research,  Department  of  Animal  and 
Plant  Pathology. 

t  Read  before  the  New  York  Chapter  of  the  Biological  Photographic  Association. 
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In  use,  the  negative  is  placed  in  the  negative  holder,  face  down,  the 
two  scale  pointers  set  at  1  and  the  image  projected  on  the  white  card¬ 
board  reduction  finder.  Then  note  the  number  of  the  smallest  rectangle 
within  which  the  image  falls.  Set  both  pointers  to  this  number  on  their 
respective  scales.  Place  the  guide  for  arranging  and  focusing  on  the 


C 


Fig.  1.  a,  Reduction  finder.  The  inner  oblong  represents  a  reduction  of  the 
maximum  space  that  may  be  used  on  a  lantern  slide.  It  is  3"  X  2\" .  b.  Guide 
for  arranging  subject  on  slide,  c.  Position  of  guide  or  lantern  slide  plate  on  easel. 

easel  against  the  two  sliding,  metal  masking  arms  (fig.  Ic),  and  slide 
the  easel  around  until  the  image  is  centered  on  the  guide.  The  lens  is 
then  stopped  down  as  much  as  necessary,  the  guide  is  replaced  with  an 
unexposed  lantern  slide  plate  and  the  exposure  made. 

The  sketches  illustrate  the  procedure;  in  practice  it  will  be  found  sim¬ 
pler  than  the  explanation  might  indicate. 
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PHOTOGRAPHIC  CHARTS  OR  MURALS  AS  AN  AID  IN 
TEACHING  ANATOMY* 

L.  W.  ZIMMERMAN,  D.D.S. 

Philadelphia,  Pa. 

Since  anatomy  is  one  of  the  basic  medical  sciences  it  requires  a  thorough 
study.  By  its  nature  such  knowledge  can  only  be  gained  by  intensive 
and  extensive  application  upon  the  part  of  the  student.  It  is  a  well 
known  fact  that  many  students  do  not  gain  a  thorough  grounding  in  this 
subject  because  of  the  infinite  detail  to  be  considered,  and  precise 
knowledge  of  allied  subjects  that  is  necessary.  Therefore,  anything  that 
presents  a  better  or  easier  method  of  teaching  and  study  is  well  worth 
while. 

The  necessity  for  visualizing  the  structures  is  responsible  for  the 
emphasis  upon  actual  dissection  and  demonstration  on  the  cadaver. 
This  study  is  augmented  by  schematic  charts  and  drawings  of  a  great 
variety.  Drawings  are  often  able  to  convey  to  the  student,  by  means  of 
exaggerated  contrast  or  color,  relationships  of  structures  so  that  they 
can  be  more  readily  recognized  on  the  body.  Dissection  by  students 
also  leaves  much  to  be  desired,  especially  in  such  work  as  is  done  on  the 
finer  structures  of  the  head  and  neck.  Unfortunately,  drawings  made 
from  the  cadaver  are  often  inaccurate.  Poor  drawings  give  a  false  idea 
of  the  relationship  of  adjacent  or  partly  overlying  structures.  Photo¬ 
graphs  of  the  dissected  body  are  seldom  able  to  provide  enough  contrast 
for  good  differentiation  of  structures,  although  this  is  not  true  in  all 
instances. 

Accurate  wax  or  papier  mache  models  seem  to  provide  an  excellent  way 
of  demonstrating  parts  of  the  body  in  detail.  The  disadvantages  of  this 
method  of  teaching  are  the  facts  that  good  models  are  expensive  and  are 
usually  rather  delicate,  which  prohibits  the  free  handling  and  examina¬ 
tion  of  them  by  a  great  number  of  students.  Unless  these  models  are 
available  for  frequent  reference,  their  usefulness  is  limited. 

Dr.  Addinell  Hewson,  professor  of  anatomy,  at  the  School  of  Dentistry 
in  Temple  University  is  always  alert  to  better  means  of  teaching  anatomy. 
His  department  has  some  good  wax  models  of  anatomical  subjects  and 
also  has  access  to  others  in  the  School  of  Medicine  of  the  same  institu- 


*  From  the  School  of  Dentistry,  Temple  University. 
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tion.  It  was  therefore  decided  to  have  enlarged  photographic  reproduc¬ 
tions  made  from  these  models  for  the  purpose  of  visual  instruction  of  the 
students  of  dentistry.  Since  the  students  are  required  to  take  oral 
examinations  by  demonstrating  and  discussing  the  structures  represented 
by  these  models,  it  was  thought  that  photographic  prints  of  wall  chart 
size  would  be  the  most  accurate  and  best  representations  of  the  models 
for  the  purposes  in  mind. 

The  models  to  be  used  were  naturally  colored  heads  of  life  size.  To 
photograph  these  subjects  an  8"  x  10"  view  camera  wdth  a  twelve  inch 
F:4.5  Wollensak  lens  was  employed.  Commercial  panchromatic  film 
was  used  to  obtain  good  contrast  and  color  relations.  The  lighting  unit 
consisted  of  two  fifty  watt  bulbs  in  reflectors  placed  slightly  to  either 
side  of  and  at  the  same  level  as  the  models.  In  addition  to  this  a  one 
thousand  watt  lamp  in  a  reflector  was  used  about  two  feet  above  the 
camera  and  seven  feet  from  the  model.  This  large  light  was  moved  from 
side  to  side  during  the  exposure.  The  purpose  of  the  two  small  lamps 
and  the  movement  of  the  large  light  was  to  eliminate  deep  shadows.  By 
placing  tracing  cloth  over  all  lights  glaring  highlights  can  be  reduced  and 
even  eliminated.  The  exposure  time  w’as  thirty  seconds  at  F:  32.  The 
films  were  developed  in  an  elon-hydroquinone  tank  developer. 

The  8"  X  10"  negatives  were  enlarged  to  24"  x  30"  prints  using  the 
same  camera  as  an  enlarging  apparatus  in  conjunction  with  a  homemade 
lamp  house  containing  a  one  thousand  watt  bulb.  When  we  consider 
the  great  size  of  these  prints  we  realize  that  they  are  too  large  for  develop¬ 
ing  in  the  average  photographic  tray.  This  difficulty  was  overcome  by 
constructing  trays  of  large  sheets  of  glass,  the  edges  of  which  were  built 
up  with  wax  to  hold  the  developer.  It  required  about  a  hundred  ounces 
of  amidol  developer  for  six  enlargements.  The  paper  used  for  making 
these  enlargements  was  P.M.C.  Number  9  Contrast  in  roll  form,  ten  feet 
long  and  forty  inches  wide.  Fixing  was  done  in  hypo  alone  with  no  acid 
or  hardener  added.  This  made  the  color,  which  was  applied  after  the 
prints  were  dry,  go  on  more  easily. 

Coloring  was  done  by  students  who,  with  the  exception  of  one,  had  no 
art  training.  They  were  directed  and  aided  by  the  head  of  the  depart¬ 
ment  to  insure  accuracy.  Differentiations  of  contrast  were  added  where 
needed.  The  pigments  used  for  the  coloring  were  a  combination  of 
regular  transparent  photo-oil  colors  and  regular  artist’s  opaque  paints. 
The  areas  which  showed  too  dark  were  thus  lightened  by  the  use  of 
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opaque  pigments.  This  was  particularly  the  case  in  the  coloring  of 
arteries,  nerves  and  muscles. 

After  the  prints  have  been  made  and  colored  they  can  be  pasted  on 
the  wall  as  murals  or  they  may  be  framed  behind  glass.  They  may  also 
be  used  as  charts,  each  end  being  supported  by  strips  of  wood,  or  mounted 
on  window  shade  spring  rollers.  In  the  latter  case  it  is  best  to  use  a 
sensitized  canvas  or  cloth  upon  which  to  make  the  enlargements.  This 
canvas  or  linen  cloth  can  be  purchased  from  photographic  supply  stores 
in  sheets  and  rolls.  Sheets  may  be  obtained  in  all  of  the  convenient 
sizes  such  as  8"  x  10",  11"  x  14"  and  16"  x  20".  The  rolls  are  generally 
three  feet  wide  by  any  reasonable  length  such  as  ten  feet  or  ten  yards. 
Sheets  or  rolls  of  a  specified  size,  larger  than  these  dimensions,  may  be 
secured  by  special  order.  It  comes  already  sensitized  but  fogs  rapidly 
unless  it  is  used  within  a  reasonable  amount  of  time  after  it  is  purchased. 
Small  test  strips,  for  trial  exposures,  generally  accompany  the  large  sheets 
or  rolls. 

A  similar  light  set-up  as  has  been  described  before  in  this  article  was 
used  to  make  photographs  of  a  number  of  skulls  showing  anomalies  and 
pathological  abnormalities.  The  only  difference  being  that  a  photoflood 
bulb  in  a  so  called  therapeutic  lamp  supplied  the  highlighting  and  was 
held  in  one  position  slightly  above  the  camera  and  about  four  feet  from 
the  subject.  These  lamps  provided  a  powerful  condensed  beam  so  that 
the  exposure  of  one  second  at  F:16,  on  an  orthochromatic  film  pack, 
could  be  given.  A  nine  by  twelve  centimeter  camera  with  a  Carl  Zeiss 
fifteen  centimeter  F:4.5  lens  was  used  for  making  this  series  of  pictures. 

There  is  nothing  unusual  about  this  particular  application  of  photog¬ 
raphy  to  teaching.  These  methods  can  probably  be  employed  in  other 
departments  of  institutions  where  visual  instruction  plays  an  important 
part  in  the  curriculum.  However  it  does  give  some  idea  of  the  possibili¬ 
ties  of  employing  photography  for  the  reproduction  of  anatomical  charts 
and  murals  as  an  aid  to  visual  education. 
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PHOTOMICROGRAPHY  WITH  THE  LUMIERE  COLOR 

PROCESS*  t 

FRANCIS  CARTER  WOOD,  M.D. 

New  York  City 

As  everyone  knows,  the  Lumiere  color  plates  or  the  more  recent 
Lumiere  color  films  are  unsatisfactory  for  lantern  slides  because  of  the 
great  absorption  of  light  and  heat  which  takes  place  in  the  screen  of  the 
film,  which  amounts  to  about  90  per  cent  of  the  incident  radiation.  For 
projection  they  require  a  very  intense  illumination  and  some  type  of  cell 
containing  a  heat  absorbing  fluid,  such  as  2  per  cent  cupric  chloride,  to 
prevent  the  film  or  plate  being  utterly  ruined. 

It  is  therefore  only  under  special  circumstances  that  slides  can  be 
employed,  but  for  demonstrations  to  technical  audiences  where  the  color 
plate  can  be  studied  in  an  illuminating  box,  the  Lumiere  plates  are 
extremely  satisfactory  and  give  beautiful  images  with  very  accurate 
reproduction  of  the  color  qualities  of  most  of  the  dyes  which  are  employed 
in  histological  preparations.  It  is.  true  that  if  such  plates  are  exposed 
for  a  long  time  to  daylight  or  to  intense  radiation  from  tungsten  bulbs, 
the  colors  may  fade  somewhat,  but  the  plates  can  remain  in  the  racks  if 
covered  with  a  black  cloth  to  protect  them  from  daylight  and,  as  a  matter 
of  fact,  have  an  extraordinary  permanence  if  they  are  wholly  protected. 
I  have  plates  that  are  25  years  old  which  still  retain  the  full  beauty  of 
their  original  colors. 

The  technic  of  the  production  of  photomicrographs  is  simple.  It  is 
an  advantage  to  use  a  large  sized  plate,  but  this  is  obviously  extremely 
expensive,  as  a  6^  x  8|  plate  costs  about  S2.50.  Inasmuch  as  all  expo¬ 
sures  in  photomicrography  are  unknown,  it  is  necessary  to  obtain  some 
small  sized  color  plates,  3l"  x  or  3j"  x  4",  which  can  be  purchased  from 
dealers,  such  as  R.  J.  Fitzsimons  Corporation,  75  Fifth  Avenue,  New 
York  City,  and  make  a  series  of  strip  exposures  of  the  slide  which  it  is 
desired  to  reproduce.  These  exposures  are  made  in  the  usual  way.  It 
is  easy  to  take  four  or  five  of  these  strips  on  a  small  plate,  each  exposure 
being  double  that  of  the  preceding  one.  With  an  arc  light  and  the  usual 
set-up,  magnifications  of  250  to  300  require  an  exposure  of  only  some  10 
seconds.  The  correct  filter  for  an  arc  light,  also  obtainable  from  the 

*  From  the  Institute  of  Cancer  Research,  Columbia  University, 
t  Presented  at  the  1934  convention  of  the  Biological  Photographic  Association. 
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dealers,  must  be  inserted  in  the  course  of  the  beam  and  no  other  color 
filters  should  be  used  at  the  same  time.  There  is,  however,  an  advantage 
in  inserting  a  10  cm.  layer  of  a  saturated  solution  of  sodium  nitrite  in  dis¬ 
tilled  water.  This  absorbs  all  the  ultraviolet,  a  small  amount  of  which 
passes  through  the  very  transparent  glasses  used  in  modern  illuminating 
apparatus,  if  an  arc  light  is  being  employed.  Apochromatic  objectives 
are  preferable  to  the  ordinary  achromats. 

The  strip  plate  is  then  developed.  I  prefer  the  old  formula  using 
pyrogallic  acid,  and  usually  develop  for  a  standard  time,  say  5  minutes, 
in  order  to  get  ample  contrast.  The  plate  is  cleared  with  bichromate- 
sulphuric  acid  mixture  and  redeveloped  with  amidol,  according  to  the 
formulae  in  the  instruction  handbook  for  the  Lumiere  plates.  These 
trial  exposures  are  then  carefully  examined  before  a  moderately  brilliant 
light  and  the  time  of  exposure  for  the  one  which  is  most  suited  in  density 
is  then  given  to  the  larger  plate.  The  development  is  carried  out  for 
exactly  the  same  time  as  for  the  strip  exposure,  and  in  this  way  scarcely 
ever  is  a  large  plate  wasted.  The  colors  are  more  brilliant  if  the  film  is 
varnished  with  gum  dammar,  and  the  plates  or  films  should  be  mounted 
between  glass  so  as  to  protect  the  delicate  surfaces  and  bound  with  ordi¬ 
nary  binding  tape. 

If  it  is  desired  to  label  the  plates,  an  area  of  the  film  should  be  scraped 
off  and  a  hole  cut  in  the  black  mat  which  surrounds  the  photographic 
field.  Then  a  little  slip  of  cellophane  on  which  the  necessary  legend  has 
been  typed  is  inserted  and  pasted  down  with  the  mat  so  that  it  does  not 
slip  out  of  place. 

The  plates  are  then  placed  in  the  racks  with  the  legends  in  the  correct 
position,  and  illuminated,  preferably  with  bluish-tint  frosted  tungsten 
bulbs,  using  as  an  additional  diffuser  some  ordinary  bluish-tint  tracing 
paper.  This  approximates  daylight  and  gives  a  very  effective  il¬ 
lumination. 
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ROUND  TABLE  DISCUSSIONS  AT  THE  FOURTH  ANNUAL 

CONVENTION 

Reported  by  AXNE  SHIRAS* 

Pittsburgh,  Pa. 

AND 

LOUIS  SCHMIDTt 
Nero)  York,  N.  Y. 

These  notes  on  subjects  brought  before  the  fourth  annual  convention, 
in  the  open  discussion  period,  are  here  presented  for  the  benefit  of  those 
members  who  were  absent  from  the  session. 

Mr.  Julin  stated  that  possibly  money  might  be  saved  by  members  and 
laboratories  needing  special  apparatus  if  they  would,  through  our  Secre¬ 
tary,  ascertain  if  others  needed  similar  equipment  and  place  an  order  for 
several  units  at  one  time.  He  mentioned  a  rigid  copying  camera,  mostly 
of  metal,  with  all  adjustments,  practically  unattainable  except  at  exces¬ 
sive  cost,  as  an  example. 

The  questionnaire  recently  sent  to  our  members  endeavoured  to  can¬ 
vass  this  matter: 

Mr.  Schmidt  presented  a  reflecting  focusing  device  designed  by  him 
for  upright  photomicrograph  cameras.  While  standing  before  the  appa¬ 
ratus  it  is  possible  to  manipulate  the  specimen  on  the  stage,  and  focus  it 
while  observing  the  image  on  the  reflecting  mirror.  In  a  darkened  room 
magnifications  as  high  as  1700  have  been  sharply  focused.  With  living 
cells  this  is  invaluable  and  with  other  material  very  convenient.  His 
camera,  by  Zeiss,  has  been  equipped  with  a  standard  Eastman  back. 
After  focusing,  the  plate  holder  is  quickly  slipped  under  the  ground  glass 
and  the  exposure  made.  Any  one  who  has  used  such  a  camera  with  a  fairly 
long  bellows  knows  how  difficult  it  is  to  do  such  work  and  how  troublesome 
it  is  to  use  ladders  and  chairs  to  get  above  the  camera  to  focus  (fig.  1). 

Mr.  Julin  asked  about  the  use  of  the  strips  on  the  inside  of  the  reflector. 
The  answer  was:  that  they  were  added  when  a  photograph  was  required 
of  a  culture  in  a  liquid  medium,  on  the  bottom  of  a  small  flask.  Invert¬ 
ing  the  reflecting  unit  after  adding  the  strips,  the  flask  was  placed  on  a 

*  Photographic  Division,  School  of  Medicine  University  of  Pittsburgh. 

t  Division  of  Illustration  Rockefeller  Institute  for  Medical  Research. 
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narrow  glass  shelf,  which  rested  on  these  strips.  The  reflected  image 
of  the  bottom  of  the  flask  and  the  culture,  was  then  photographed  with 
a  horizontal  camera.  The  curved  hood,  of  black  cardboard,  face  down, 
placed  over  the  flask,  furnished  the  dark  background  needed  to  demon¬ 
strate  the  almost  colorless  colonies,  and  controlled  the  light  so  that  only 
oblique  rays  passed  through  the  specimen  (fig.  2). 

Mr.  Foster  said:  “With  regard  to  the  viewing  device  which  Mr. 
Schmidt  has  so  nicely  demonstrated,  I  should  like  to  describe  a  focusing 
and  observation  eyepiece  which  Bausch  and  Lomb  Optical  Company 
have  manufactured  for  several  years.  This  instrument  is  attached  to 


Fig.  1.  Reflecting  Focusing  Device  for  Upright  Photomicro-camera 
G,  ground  glass;  5,  strip;  M,  mirror 

the  front  board  of  the  camera  just  back  of  the  eyepiece.  It  contains  a 
beam  splitting  prism.  This  prism  divides  the  beam  of  light  leaving  the 
eyepiece,  into  two  parts  so  that  about  10  per  cent  of  the  light  is  reflected 
into  a  side  tube  eyepiece  allowing  about  90  per  cent  of  the  light  to  be 
transmitted  through  the  prism  and  fall  on  the  photographic  plate. 

The  side  tube  contains  lenses  and  a  cross  line  disc  which  allow  one  to 
focus  on  an  image  which  is  conjugate  to  the  image  formed  on  the  ground 
glass.  The  cross  line  lens  is  adjustable  by  means  of  a  graduated  collar 
to  accommodate  any  desirable  length  of  bellows.  Thus  it  is  possible  to 
avoid  climbing  on  a  ladder  in  order  to  focus  the  image  on  a  ground  glass 
when  using  a  vertical  microscope.  This  device  is  also  very  helpful  when 
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long  bellows  lengths  are  used  with  a  horizontal  microscope  since  one  can 
make  his  observations  from  a  point  near  enough  to  the  microscope  to 
manipulate  all  of  its  adjustments.” 

Mr,  Schmidt  then  showed  a  revolving  back  which  he  had  attached  to 
his  horizontal  micro-camera.  He  stated  that  while  theoretically  such  a 
thing  should  not  be  needed  and  in  fact  is  not  furnished  on  such  cameras, 
because  most  microscopes  used  for  photography  have  revolving  stages, 


Fig.  2.  Reflecting  Unit  Shown  in  Figure  1,  Inverted  and  Resting  on 

Window  Sill 

S,  strip  on  which  rests  the  glass  shelf  (A)-,  F,  flask  containing  the  liquid  culture;  L, 
the  direction  of  the  light;  //,  black  paper  or  card-board  hood;  M,  mirror;  /,  reflected 
image  of  the  bottom  of  the  flask. 

yet,  in  practice  it  is  very  difficult  to  keep  the  stage  centered.  Working 
in  a  darkened  room,  different  people,  in  finding  the  fields  to  be  photo¬ 
graphed,  are  likely  to  use  the  excentric  screws  of  the  stage  thus  throwing 
it  out  of  center.  When  the  field  is  then  found  it  may  be  diagonal  rather 
than  upright  and,  if  the  stage  is  off  center,  a  number  of  adjustments, 
lateral  and  horizontal  may  be  needed  before  the  right  field,  at  the  proper 
angle  is  in  the  desired  position.  This  wastes  the  time  of  the  photographer 
as  well  as  the  person  he  serves;  with  a  revolving  back  the  angle  of  the 
plate  holder  to  the  image  on  the  ground  glass  may  be  changed  instantly. 
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Such  a  back  may  be  added,  very  cheaply,  to  any  photomicrograph 
camera.  It  is  suggested  that  the  manufacturers  of  equipment  take  note 
of  this  (fig.  3). 

Mr.  Zieler  stated  that  the  same  thing  could  be  accomplished  by  a  little 
known  optical  device  which  he  described  in  detail  but,  which  he  admitted 


Fig.  3.  Revolving  Back  Applied  to  Photomicro-camera 
C.G.,  the  clear  glass  cemented  in  the  center  of  the  ground  glass 


would  be  more  expensive.  He  also  spoke  of  a  different  matter:  the 
advantage  of  using  the  enlargers  designed  for  use  with  Leica  and  other 
miniature  camera  negatives  in  making  low  power  photomicrographs. 
This  is  done  by  placing  the  microscope  slide  in  the  negative  holder  of  the 
enlarger  and  projecting  its  image  to  a  sheet  of  bromide  paper,  a  film  or 
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plate.  With  an  Eastman  Auto  focus  enlarger  the  same  technique  may 
be  used. 

A  discussion  on  focusing  critically  on  the  clear  glass  screen  brought 
out  a  lot  of  comment.  It  was  claimed  by  some  that  a  cross  drawn  in 
ink  on  the  ground  glass,  covered  by  a  large  cover  glass  cemented  on  with 
Canada  balsam,  was  at  least  as  good.  Mr.  Rosenberger  preferred  one 
in  the  center  and  one  in  each  corner. 

Mr.  Foster  made  the  comment  that  all  ground  glasses  furnished  with 
Bausch  and  Lomb  cameras  have  cover  glasses  cemented  on  the  ground 
surface  to  make  a  transparent  opening.  Lines  are  ruled  at  right  angles 
to  each  other  with  India  ink  on  the  ground  surface  before  the  cover  glass 
is  cemented  in  place.  The  lines  give  a  fixation  mark  to  focus  on. 

Mr.  Loveland  said:  “With  regard  to  the  method  of  focusing  on  the 
aerial  image  through  a  clear  camera  back  by  means  of  a  magnifier,  I 
believe  that  we  have  discovered  one  difficulty  and  eliminated  it.  Various 
members  of  the  department  had  been  having  some  trouble  in  the  use  of 
this  method.  We  keep  an  ordinary  negative  retouching  desk  per¬ 
manently  set  up  on  the  bench  next  to  the  photomicrographic  outfit.  It 
is  very  simple  to  remove  the  ground  glass  of  the  camera  and  lay  it  on  the 
lighted  desk  with  the  color  filter  that  is  to  be  used  under  the  clear  central 
space.  The  focusing  magnifier  which  rests  against  the  glass  screen  can 
then  be  focused  on  the  cross  of  the  screen  much  more  quickly  and  accu¬ 
rately  than  when  placed  in  the  camera.  Every  commercial  focusing 
glass  has  chromatic  aberrations  that  are  much  greater  than  allowable 
for  this  purpose.  Moreover,  each  individual  person  is  liable  to  place  an 
aerial  image  in  a  different  plane  unless  he  has  accurate  visual  control. 
Therefore,  with  this  arrangement  as  a  convenient  and  permanent  set  up, 
it  takes  but  an  extra  minute  to  refocus  the  focusing  glass  whenever  the 
color  filter  is  changed  or  another  person  takes  the  picture.  Incidentally, 
we  found  that  any  fairly  short  focus  camera  or  projector  lens,  with  a 
focusing  adjustment  that  can  be  locked,  makes  a  particularly  fine  focusing 
glass  and  one  that  can  be  set  for  individual  focus  most  quickly.  We 
use  a  one  and  one  half  inch  Kodascope  lens.  The  end  of  the  lens  mount 
normally  facing  the  inside  of  the  camera  should  be  turned  to  the  ground 
glass.  It  may  be  necessary  to  add  a  spacing  ring  to  the  lens  to  keep  it 
at  a  proper  distance  from  the  glass.” 

Further  discussion  on  focusing  photomicrographs  sharply  called  forth 
the  statement  that  the  difficulty  arose  from  the  roughness  of  the  ground 
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glass.  To  overcome  this  several  suggestions  were  made.  While  study¬ 
ing  the  image  on  the  focusing  screen  the  screen  may  be  slowly  raised  and 
lowered,  thereby  bringing  different  parts  of  the  screen  alternately  into 
the  line  of  vision.  The  same  thing  is  achieved  by  having  the  screen 
stationary  but  moving  the  head  up  and  down  and  laterally,  thus  accom¬ 
plishing  the  results — destruction  of  the  roughness  of  the  screen. 

MR.  ZIELER’S  REMARKS  REGARDING  AVOIDANCE  OF  SURFACE  GLARE  IN 

PHOTOMICROGRAPHY 

In  my  lecture,  I  described  an  illuminator  for  reflected  light  known  as 
the  Ultropak  which  produces  an  effect  similar  to  the  darkfield  illuminator 
but  can  be  used  for  opaque  materials.  Many  living  opaque  materials 
have  moist  surfaces,  and  the  surface  glare  often  obliterates  the  detail 
below.  If  you  have  a  polarizer  and  an  analyzer  in  connection  with  this 
Ultropak  Illuminator,  you  can  eliminate  the  glare  entirely.  The  same 
elimination  of  surface  glare  takes  place  if  you  examine  materials  like 
fibers  in  a  paper.  If  you  observe  a  sheet  of  white  paper  with  the  Ultro¬ 
pak,  the  glare  from  the  smooth  surface  of  each  individual  fiber  is  so  great 
that  you  can  hardly  distinguish  any  detail.  As  soon  as  you  introduce  the 
polarizer  and  analyzer  this  glare  is  eliminated  and  every  fiber  appears 
clearly.  A  very  attractive  demonstration  of  this  phenomenon  can  be 
given  if  one  examines  black  print  on  white  paper.  The  surface  glare 
from  the  fiber  where  the  black  printing  ink  has  penetrated  into  the  paper 
is  so  much  that  it  appears  only  grayish  but  with  polarizer  and  analyzer 
the  black  printed  material  and  the  white  background  appear  in  ideal 
contrast.  This  illumination  method  should  be  of  great  significance  for 
the  biological  photomicrographer.  It  would  be  still  more  ideal  if  such 
methods  could  also  be  applied  to  regular  photography  in  which  case  many 
of  the  diffeculties  that  were  described  in  connection  with  the  photography 
of  the  cervix  could  easily  be  eliminated. 

The  Chairman  then  mentioned  photography  of  cavities,  stressing  its 
importance,  and  invited  Mr.  Payne,  who  has  published  his  method  in 
our  journal  to  tell  if  he  had  anything  to  add  to  his  article.  Mr.  Payne 
spoke  at  some  length  on  the  difficulty  of  the  problem  and  on  the  changes 
and  improvements  he  has  made  in  his  equipment.  The  matter  was  of 
such  nature,  that  without  illustrations  it  was  difficult  to  understand. 
Mr.  Payne  promised  to  have  the  whole  matter  in  print  at  an  early  date. 

The  meeting  discussed  the  policy  of  recommending  to  the  members 
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of  the  Association  that,  whenever  possible,  gross  specimens  be  lighted 
from  above  and  the  left,  unless  the  form  and  the  details  of  the  subject 
made  this  untenable.  This  was  advocated  by  Messrs.  Clarke  and 
Schmidt  as  the  traditional  practice  of  artists.  It  was  pointed  out  that 
such  lighting  if  adopted  as  a  matter  of  routine  would  help  the  person 
studying  the  picture  to  interpret  it  correctly.  It  was  contended  that  a 
cavity  might  look  like  a  protuberance  if  it  were  lighted  from  below.  Mr. 
Harding  stated  that  he  did  not  like  this  method  but  used  a  flat  illumina¬ 
tion  in  preference.  His  clients  wanted  photographs  that  gave  the  effect 
of  maps  of  the  specimens.  Mr.  Clarke  contended  that  shadows  are 
necessary  to  obtain  roundness,  plasticity  and  depth.  Mr.  Julin  stated 
that  at  the  Mayo  Clinic  it  was  the  rule  to  have  the  shadows  fall  toward 
the  bottom  of  the  picture. 

Mr.  Fuchs  recommended  that  the  Association  adopt  a  policy  of 
always  producing  negative  radiographic  copies,  i.e.  taking  two  steps 
in  copying  x-ray  films,  making  both  a  negative  and  positive,  so  that  the 
finished  copy  is  an  absolute  replica  of  the  original  film  with  the  bones 
light  and  the  background  dark.  •  He  said  that  some  magazines  will 
accept  either  a  negative  copy  or  merely  a  positive,  but  that  the  American 
Journal  of  Roentgenology ,  prefers  only  negatives.  He  urged  that  the 
Association  do  its  part  in  standardizing  negative  copies. 

INFRA-RED 

Mr.  Schmidt  reported  the  successful  use  of  flash  powder  as  a  light 
source  for  infra-red  photography  of  lesions  on  animals. 

Mr.  Massopust  said,  in  answer  to  a  question  raised  by  Mr.  Zieler,  that 
an  orange  filter  used  with  infra-red  plates  or  film  gives  approximately 
the  same  results  as  a  red  filter  and  requires  less  exposure.  This  fact 
might  be  of  use  in  moving  pictures,  where  time  could  be  an  important 
factor.  For  standard  lighting  of  a  subject  in  infra-red  photography, 
Mr.  Julin  suggested  a  light  on  each  side  of  the  camera,  and  small  lights 
on  each  side  of  the  patient,  to  light  up  curved  surfaces. 

Mr.  Clarke  asked  whether  pathological  specimens  might  not  be  photo¬ 
graphed  on  a  copy  board,  with  absolutely  flat  lighting,  for  infra-red. 
Mr.  Massopust  answered  that  his  department  had  not  had  any  worth 
while  results  from  photographing  gross  specimens  with  infra-red. 

Mr.  Morris  reported  that  in  cases  of  hemangioma  small  capillaries 
showed  up  very>  distinctly  on  infra-red  plates. 
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Mr.  Zieler  spoke  as  follows:  “I  have  found  that  it  is  a  general  custom 
for  photographers  to  use  the  very  dense  Infra-Red  Light  Filters  when 
taking  photographs  with  infra-red  sensitive  negative  materials.  I  do 
not  believe  that  such  procedure  is  necessary.  If  one  studies  the  range 
of  sensitiveness  of  these  infra-red  films  and  plates,  one  finds  that  for  the 
very  long  infra-red  rays  the  plates  are  sensitive  but  then  comes  a  range 
from  within  the  visible  red  of  the  spectrum  for  which  these  plates  are  not 
sensitive.  At  the  same  time  I  have  found  that  infra-red  filters,  although 
they  are  transparent  only  for  infra-red  rays,  have  only  a  very  low  per¬ 
centage  of  transparency,  even  for  these  invisible  rays. 

“The  above  mentioned  Wratten  Filters  A,  E,  or  G,  however,  have 
much  greater  transparency  for  Infra-Red  rays,  so  that  undoubtedly  the 
exposure  could  be  shortened  considerably,  and  yet  the  final  negative 
would  show  the  same  effect.  My  experience  only  covers  the  standard 
motion  picture  film  which  is  available  also  with  infra-red  sensitive  emul¬ 
sions.  Here  it  has  been  found  that  with  these  red  or  strong  yellow  filters 
the  exposure  has  only  to  be  increased  approximately  16  times,  whereas 
the  infra  red  filter  requires  an  increase  of  the  time  of  exposure  to  approxi¬ 
mately  64  times.  Whether  the  same  situation  holds  true  for  larger  sized 
plates  is  unknown  to  me.” 

Mr.  Creer  urged  that  every  member  who  obtains  interesting  results 
from  this  type  of  photography  should  immediately  write  to  the  Journal, 
reporting  the  type  of  lesion,  the  photographic  technique,  and  what  the 
results  showed.  He  said  that  it  was  important  to  the  Association  to 
collect  all  the  available  data  in  this  comparatively  new  field. 


PHOTOGRAPHIC  TECHNIC,  NEW  PROCESSES, 

AND  EQUIPMENT* 

F.  R.  HARDING 
Boston,  Mass. 

NOTES  ON  PHOTOGRAPHIC  PRINTING 

The  reputation  of  the  photographer  depends  upon  the  quality  of  the  print  which  is 
delivered  to  the  consumer.  In  spite  of  this  fact,  the  production  of  prints  has  often 
been  left  to  the  least  experienced  member  of  the  staff.  This  has  been  largely  due  to  an 
old  axiom  among  photographers  to  the  effect  that  it  took  great  skill  to  produce  a  good 
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negative,  but  that  anyone  could  make  a  print.  Nothing  could  be  farther  from  the 
truth  than  this  saying.  It  does  take  skill  to  consistently  make  good  negatives,  espe¬ 
cially  in  biological  photography,  but  it  takes  just  as  much  skill  to  make  the  best  possi¬ 
ble  prints  with  a  minimum  of  wasted  time  and  material.  It  takes  a  considerable 
period  of  time  for  an  individual  to  learn  how  to  do  good  photographic  printing.  Dur¬ 
ing  the  time  when  the  person  is  learning,  expert  criticism  must  be  available.  It 
should  be  remembered  that  to  criticize  a  print  properly,  the  negative  must  be  con¬ 
sulted.  Often,  while  learning  to  print,  it  will  seem  as  though  many  prints  are  good, 
but  are  discarded  by  the  instructor.  If  these  discarded  prints  are  saved  and  looked 
over  after  six  months  have  passed,  the  faults  in  them  will  at  once  be  apparent  in  the 
enlightenment  of  greater  experience.  The  writer  has  taught  photographic  printing  to 
a  number  of  individuals.  Almost  all  of  them  have  become  irritated  after  about  three 
months  because  many  of  their  prints  were  discarded.  Later  on,  they  could  see  why 
these  prints  were  not  good,  and  then  appreciated  the  fact  that  insistance  upon  good 
printing  was  justified. 

There  are  many  varieties  of  printing  machines,  ranging  from  the  hand  printing 
frame,  to  elaborate  apparatus  employing  border  tinting  mats,  automatic  switches, 
mechanically  operated  diffusing  devices  etc.  The  hand  printing  frame  is  the  most 
simple  printing  apparatus,  and  is  also  the  slowest  and  most  uncertain.  The  printing 
frame  has  its  place  in  most  processing  rooms,  but  is  seldom  used  in  making  prints.  If 
only  an  occasional  print  is  to  be  made,  the  frame  will  serve  very  well.  To  employ  it 
with  the  least  possible  loss  of  printing  paper,  an  electric  lamp  and  reflector  such  as  a 
desk  lamp,  should  be  placed  on  a  table.  The  place  where  the  lamp  base  rests  should  be 
marked  on  the  table  top.  At  a  distance  of  about  two  feet,  another  mark  should  be 
made.  This  is  where  the  printing  frame  should  always  be  placed,  on  edge,  when  the 
exposure  is  to  be  made.  If  the  same  distance  between  lamp  and  frame  is  not  always 
maintained  it  will  be  impossible  to  estimate  properly  the  period  of  exposure  of  different 
negatives. 

Factory  built  printing  machines  fall  roughly  into  three  classes.  With  the  first  two 
of  these  (machines  for  quantity  printing  from  amateur  negatives  and  for  making 
portrait  prints)  the  biological  photographer  is  not  concerned.  The  third  class  is  that 
of  commercial  printers.  These  are  made  in  several  sizes.  One  should  be  selected  that 
has  either  opal  or  ground  glass  inserted  below  the  printing  glass,  and  ample  control 
over  the  printing  lamps.  There  should  be  at  least  four  such  lamps,  plus  an  amber 
lamp  which  burns  constantly  while  the  machine  is  being  used,  facilitating  the  adjust¬ 
ment  of  negative  and  paper.  The  printing  glass  surface  should  be  somewhat  larger 
than  the  largest  negative  size  ordinarily  used.  This  feature  enables  the  operator 
to  place  the  negative  in  the  desired  place  when  shading  is  employed.  Usually 
8"  X  10"  printers  are  used  for  5"  x  7"  negatives,  and  11"  x  14"  for  8"  x  10".  The  platen 
(which  is  the  divided  cover  which  clamps  down  upon  the  negative  and  paper 
during  the  exposure)  is  operated  by  either  hand  or  toot  power.  Which  ever  type 
is  selected,  be  sure  that  there  is  a  positive  lock  on  it  so  that  during  a  long  exposure 
it  will  not  be  necessary  to  hold  the  platen  against  the  spring  tension,  which  is  very 
tiring.  If  the  machine  is  to  be  employed  with  the  operator  in  a  standing  position, 
it  should  be  placed  at  a  convenient  height  so  that  it  will  not  be  necessary  to  bend 
over  while  the  machine  is  being  operated.  Test  the  apparatus  with  both  films  and 
plates  to  make  certain  that  it  will  keep  the  negative  and  paper  in  positive  contact 
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during  the  exposure.  A  print  which  is  out  of  contact  with  the  negative  shows 
“fuzzy”  spots  varying  in  size  from  a  small  coin  to  those  covering  large  areas  of  the 
print.  These  spots  have  the  appearance  of  a  negative  which  is  out  of  focus,  except 
that  the  “fuzz”  is  confined  to  certain  areas.  Once  seen,  this  condition  will  be  readily 
recognized  and  is  a  great  source  of  trouble  with  home  made  printing  apparatus.  It  is 
often  caused  by  weak  springs  on  the  platen  back.  Sometimes  the  addition  of  an  extra 
spring  will  cure  the  trouble,  especially  if  it  occurs  w'here  the  platen  is  hinged  in  the 
middle.  These  springs  are  usually  fastened  to  the  handle  over  the  platen,  and  do  not 
engage  the  platen,  except  during  an  exposure.  A  thin  sheet  of  sponge  rubber  fastened 
to  the  under  side  of  the  platen  will  often  cure  “out  of  contact”  trouble. 

There  are  many  methods  of  aiding  the  individual  who  wishes  to  improve  his  printing 
ability.  Unfortunately,  most  of  these  methods  require  demonstration,  and  so  are 
limited  in  application.  One  which  appears  to  work  quite  well  requires  as  many  test 
negatives  as  there  are  contrast  grades  of  paper  in  the  surface  employed.  For  the 
purpose  of  illustrating  the  method,  select  four  negatives  of  different  degrees  of  contrast. 
First,  select  a  thin  flat  negative,  next  take  one  which  is  more  dense,  but  still  a  little 
flat.  The  third  negative  is  one  of  normal  contrast  and  average  density,  the  fourth 
has  more  than  normal  contrast.  Now’  make  a  test  print  from  each  negative. 
Have  an  experienced  photographer  criticize  the  prints.  If  they  are  correctly  made, 
place  the  negative  between  two  cards  having  an  opening  cut  in  them  so  that  the 
negative  may  be  observed.  Underneath  the  negative  on  the  same  card,  mount  the 
print  made  from  it.  Mark  the  grade  of  paper  employed  on  or  below’  the  print.  To 
utilize  the  test  chart,  place  it  on  the  printing  glass  and  compare  the  test  negatives  with 
the  negative  from  which  a  print  is  desired.  It  will  be  found  that  a  much  smaller 
percentage  of  prints  will  be  discarded  because  of  selecting  the  w’rong  contrast  grade 
of  paper.  The  test  negatives  may  be  discarded  after  sufficient  skill  in  selecting  paper 
grades  has  been  acquired.  This  is  only  a  suggestion.  Variations  of  this  method 
will  undoubtedly  suggest  themselves. 

A  very  important  matter  is  the  selection  of  the  contrast  grade  of  paper  w’hich  is 
best  suited  to  the  negative  from  w’hich  the  print  is  to  be  made.  The  number  of  degrees 
of  contrast  available  in  printing  paper  varies  w’ith  the  different  surfaces  and  brands  of 
paper.  Glossy  paper  is  made  in  from  two  to  six  different  degrees  of  contrast  ranging 
from  a  very  soft  contrast  w’hich  is  employed  with  negatives  of  extreme  contrast  or 
hardness,  to  a  very  hard  or  contrasty  paper  which  is  used  with  negatives  that  are 
extremely  flat  or  lacking  in  contrast.  In  selecting  a  brand  of  printing  paper,  it  would 
be  wise  to  choose  one  that  has  at  least  four  contrast  grades  available  in  the  surface 
which  is  to  be  employed  ordinarily.  No  individual  can  produce  the  best  possible 
prints  from  an  average  day’s  run  of  negatives,  employing  only  two  contrast  grades  of 
paper.  Do  not  forget  that  it  is  upon  the  print  that  the  reputation  of  the  photographer 
depends. 

Another  point  which  is  very  often  neglected  is  the  color  of  the  completed  prints. 
They  are  called  black  and  white  prints,  but  upon  critical  examination,  it  is  frequently 
found  that  to  be  truthful. they  should  be  called  “green  and  drab”  prints.  The  printer 
or  operator  should  always  strive  for  a  print  whose  black  areas  are  black,  and  whose  half 
tones  are  shades  of  gray.  Proper  exposure  and  development  should  produce  this 
ideal.  The  probable  reason  w’hy  many  prints  have  a  pronounced  greenish  color  is  that 
they  are  slightly  over-exposed  and  correspondingly  underdeveloped.  If  a  print  flashes 
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up  rapidly  in  the  developer,  it  should  be  allowed  to  develop  the  normal  length  of  time 
before  being  discarded.  This  will  give  an  idea  of  how  much  less  exposure  will  be 
needed  when  it  is  made  over.  If  the  print  were  taken  from  the  developer  and  placed  in 
the  hypo  bath  while  development  was  still  proceeding  rapidly,  in  a  vain  effort  to  save 
it,  the  print  would  probably  show  greenish  mottling  especially  in  the  darker  areas. 
Nothing  is  ever  gained  by  trying  to  save  an  over-exposed  print.  The  correctly  ex¬ 
posed  print  should  develop  up  to  normal  and  then  development  should  appear  to  cease. 
Leaving  the  print  in  the  developer  after  the  action  has  apparently  stopped,  it  will  be 
seen  that  slow  development  is  still  going  on.  A  few  seconds  of  this  is  of  great  assistance 
in  improving  the  color  of  the  print.  Occasionally  the  developing  solution  is  at  fault. 
An  excess  of  potassium  bromide  will  produce  a  greenish  brown  color,  as  will  the  employ¬ 
ment  of  an  exhausted  developer.  It  is  an  excellent  idea  to  employ  the  formula  recom¬ 
mended  by  the  paper  manufacturer.  It  is  usually  the  best  developer  for  that  particu¬ 
lar  brand  of  paper.  Sometimes  a  few  crystals  of  potassium  iodide  dissolved  in  the 
developer  will  aid  materially  in  improving  the  color  of  the  prints.  If  too  great  a 
quantity  of  iodide  is  employed,  the  prints  will  have  a  bluish  color.  The  iodide  will 
retard  the  speed  of  development  and  will  slightly  reduce  the  contrast  of  the  print. 
Always  use  fresh  solutions.  Never  continue  to  employ  a  developer  after  it  becomes 
muddy.  The  color  of  the  print  will  be  very  poor,  the  solution  extremely  slow  in  action, 
and  softening  of  contrast  will  be  observed.  Be  positive  that  the  glass  of  the  printing 
machine  is  kept  clean.  If  it  is  not  kept  clean  a  great  deal  of  time  must  be  used  in 
“spotting”  the  white  specks  on  the  print. 

The  fixation  of  prints  in  an  acid  hypo  bath  will  be  accomplished  without  difficulty 
provided  the  prints  are  completely  immersed  in  the  solution,  not  allowed  partially  to 
float  on  the  surface,  and  not  permitted  to  pack  down  on  the  bottom  of  the  tray.  A 
frequent  agitation  of  the  prints  during  fixation  should  be  sufficient  to  insure  perman¬ 
ency.  The  time  of  fixation  should  be  about  15  minutes. 

Washing  should  be  done  in  such  a  manner  that  the  prints  do  not  pack  together. 
They  should  be  in  constant  motion  with  all  prints  free  to  move  about.  The  “squirrel 
cage”  type  washers  appear  to  be  very  thorough.  The  period  of  washing  should  be 
from  20  to  30  minutes  in  running  water. 

Not  all  negatives  will  yield  an  even  print  without  some  form  of  “dodging”  or  shad¬ 
ing  during  the  exposure.  The  shading  takes  various  forms,  depending  upon  the  type 
of  printing  apparatus  employed.  It  is  difficult  to  shade  accurately  a  small  area  of  a 
print  being  exposed  in  a  hand  printing  frame.  The  operator  cannot  see  exactly  the 
area  of  the  negative  which  requires  shading.  Most  types  of  commercial  printing  appa¬ 
ratus  have  facilities  for  some  form  of  shading.  Some  machines  have  individual  external 
switches  controlling  each  light.  By  placing  the  negative  on  the  printing  glass,  turning 
on  all  lights,  then  extinguishing  cne  or  more  in  the  area  it  is  desired  to  shade,  the 
operator  can  produce  a  print  even  in  tone,  from  a  negative  which  contains  large  areas 
of  uneven  density.  This  method  does  not  work  well  with  small  uneven  areas.  Other 
machines  have  a  piece  of  ground  or  opal  glass  placed  one  or  two  inches  under  the 
printing  glass.  By  lifting  the  upper  glass,  pieces  of  tissue  paper  roughly  torn  to  the 
desired  shape  may  be  placed  on  the  lower  one.  When  the  printing  glass  is  again  in 
place,  the  negative  is  shifted  about  until  the  tissue  is  under  the  portion  of  the  negative 
where  shading  is  desired. 

If  the  shading  of  a  very  small  area  is  desired,  a  red  crayon  may  be  lightly  rubbed  on 
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the  under  side  of  the  printing  glass.  Pale  yellow  crayon  may  be  employed  if  very  slight 
shading  is  necessary.  By  a  combination  of  extinguishing  lights,  using  torn  tissue  paper 
and  colored  crayon,  excellent  prints  can  often  be  made  from  negatives  that  appear 
useless. 

Let  us  all  try  to  improve  the  quality  of  the  prints  we  make.  If  difficulties  are 
encountered  why  not  write  to  the  editor  of  this  journal?  He  will  be  pleased  to  refer 
the  letter  to  some  member  of  the  association  who  is  qualified  to  assist  in  remedying  the 
difficulty.  If  questions  about  knotty  problems  are  not  asked  the  quality  of  our  work 
will  not  improve.  The  editor  of  this  department  would  be  pleased  to  hear  from  any 
readers  as  to  subjects  about  which  they  would  like  information.  Criticisms  of  past 
papers  are  welcome,  as  well  as  suggestions  for  future  ones. 

MOTION  PICTURES  IN  COLOR' 

The  New  Kodachrome  Process 

From  the  very  beginning  of  photography,  experimenters  have  tried  to  make  photo¬ 
graphs  in  color  instead  of  in  monochrome,  and  numberless  processes  have  been  put 
forward  for  that  purpose.  The  ideal  process  would  be  one  in  which  the  color  picture 
would  be  as  easy  to  take  and  as  certain  in  result  as  the  monochrome  picture  is;  but  until 
now  no  color  process  has  approached  that  ideal. 

The  new  Kodachrome  process,  so  far  as  the  photographer  is  concerned,  not  merely 
approaches  but  realizes  that  ideal.  It  is  as  easy  to  take  16-mm.  color  pictures  by  the 
Kodachrome  process  as  it  is  to  take  16-mm.  black  and  white  pictures,  and  the  percent¬ 
age  of  good  results  obtained  is  as  high. 

All  practical  processes  of  color  photography  depend  upon  the  division  of  the  light 
into  three  components,  red,  green,  and  blue-violet.  Pictures  are  taken  by  these  three 
components  and  are  then  combined  by  some  method  in  order  to  give  the  finished  color 
picture. 

Color  processes  are  divided  generally  into  two  classes:  the  additive  processes  and 
the  subtractive  processes.  In  the  first,  the  three  components  are  combined  by  direct 
addition  of  colored  images;  in  the  second,  the  three  components  are  combined  by  print¬ 
ing  each  negative  in  a  color  complementary  to  that  which  was  used  in  taking,  and  these 
colored  prints  are  then  superimposed. 

In  the  classic  experiment  in  which  Clerk  Maxwell  demonstrated  the  additive  process 
of  color  photography  at  the  Royal  Institution,  he  showed  three  pictures  of  a  colored 
ribbon  taken  by  light  of  the  three  primary  colors,  and  he  projected  positives  from  his 
original  negatives  in  superposition  upon  a  screen,  each  of  the  positives  being  projected 
through  a  color  filter  of  the  same  color  as  that  used  in  taking  the  negative.  With  mod¬ 
ern  materials  and  filters,  this  method  will  give  an  excellent  reproduction  of  a  colored 
object.  It  requires  very  complicated  apparatus,  however,  and  is  obviously  a  clumsy 
method  of  obtaining  a  color  picture. 

Another  type  of  additive  process  is  that  which  is  termed  the  “screen-unit  process.” 


'  This  material  was  arranged  for  the  Journal  from  an  explanation  of  the  Koda¬ 
chrome  process  prepared  by  Dr.  C.  E.  Kenneth  Mees,  Vice-President  of  the  Eastman 
Kodak  Company  in  charge  of  research  and  development. — Editor, 
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In  this,  a  screen  is  used  over  the  whole  area  of  the  film,  which  is  composed  of  very 
small  color  units — red,  green,  and  blue.  A  photograph  is  taken  through  the  screen 
and  is  thus  split  up  into  tiny  areas,  each  of  them  taken  through  one  of  the  three  pre¬ 
liminary  filters.  On  projection,  these  areas  cover  the  entire  picture  with  little  spots 
of  colored  light.  If  a  red  object  be  photographed,  for  instance,  the  film  will  be  fully 
exposed  behind  the  red  units  of  the  screen  but  will  not  be  exposed  behind  the  blue  and 
green  units,  and  after  reversal,  the  green  and  blue  units  will  be  blocked  out  by  the  black 
deposit  of  silver,  while  the  red  units  will  be  projected  in  full  brilliancy  and  will  thus 
produce  a  red  area  on  the  screen  corresponding  to  the  red  object  which  was 
photographed. 

This  process  has  the  advantage  that  the  film  can  be  used  in  any  camera,  exposure 
can  be  controlled  in  the  ordinary  way  with  a  diaphragm,  and  the  film  can  be  projected 
in  any  projector.  Its  practical  disadvantages  are  confined  to  the  screen  pattern,  which 
is  apparent  on  projection,  to  the  absorption  of  light  by  the  screen  unit,  which  involves 
a  considerable  loss  in  brightness,  and  to  the  cost  of  the  special  screen-unit  film. 

In  the  Kodacolor  process,  which  has  been  very  successful  for  amateur  cinematogra¬ 
phy,  the  color  separation  is  obtained  optically.  In  the  lens  of  the  camera  is  placed  a 
multiple-color  filter  composed  of  red,  green,  and  blue  units;  and  the  tiny  lenses  em¬ 
bossed  on  the  film  make  multiple  images  of  these  three  units  on  the  film  emulsion.  In 
projection,  the  same  three  filters  are  placed  on  the  lens  and  a  color  picture  is  obtained 
on  the  screen.  A  multi-color  image  in  the  form  of  microscopic  colored  strips  is  pro¬ 
jected  and  reproduces  the  colors  of  the  original. 

Turning  to  the  subtractive  processes,  if  the  three  negatives  are  printed  as  images  in 
colored  dye — the  red  negative  as  a  blue-green  image,  the  green  negative  as  a  magenta 
image,  and  the  blue  negative  as  a  yellow  image — and  these  three  color  images  are 
assembled  in  register  on  top  of  each  other,  a  color  picture  will  result. 

It  will  be  seen  that  a  red  color  can  be  obtained  either  by  the  projection  of  light 
through  a  red  filter  on  the  screen,  as  in  the  additive  processes,  or  by  the  projection  of 
the  light  through  successive  magenta  and  yellow  images,  the  superposition  of  the 
yellow’  on  the  magenta  producing  red.  In  the  same  way,  a  green  image  can  be  obtained 
by  putting  a  blue-green  one  on  top  of  a  yellow  one,  and  a  blue-violet  image  can  be 
obtained  by  putting  a  blue-green  image  on  top  of  a  magenta  one. 

In  working  the  subtractive  processes,  the  three  negatives  may  be  taken  just  as  for 
the  additive  process,  and  then  positives  are  printed  in  some  way  which  enables  them 
to  be  made  of  a  colored  material,  the  commonest  being  to  make  them  by  printing  in 
bichromated  gelatine.  By  this  process,  the  three  negatives  can  be  printed  in  colored 
dye,  the  picture  taken  through  the  red  filter  being  printed  on  gelatin  dyed  blue-green, 
the  one  taken  through  the  green  filter  on  gelatin  dyed  magenta,  and  the  one  taken 
through  the  blue  filter  on  gelatin  dyed  yellow.  If  the  three  are  superimposed  in 
register,  the  resulting  transparent  color  picture  will  reproduce  the  colors  of  the  original 
subject. 

Subtractive  processes  of  this  kind  are  being  used  successfully  for  the  projection  of 
theatrical  motion  pictures  in  color,  but  it  is  clear  that  to  make  one  print  only  by  this 
method,  as  is  required  in  amateur  cinematography,  would  be  extremely  expensive, 
whereas  once  the  three  negatives  have  been  obtained  and  a  method  of  printing  them 
has  been  w’orked  out,  the  preparation  of  a  large  number  of  prints  is  not  unduly  costly. 
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The  new  Kodachrome  process  is  a  subtractive  process,  but  the  separation  of  the  light 
into  the  three  components  is  not  accomplished  by  placing  the  separate  components  in 
juxtaposition.  They  are  separated  in  depth. 

The  film  for  this  process  is  coated  no  less  than  five  times!  Nearest  the  base,  an 
emulsion  is  coated  which  is  strongly  red-semiiive.  This  is  then  over-coated  with  a 
separating  layer  of  gelatin  containing  some  dye  to  act  as  a  filter.  Above  this  is  coated 
a  green-sensitive  emulsion.  This  is  over-coated  again  with  another  separating  layer. 
Finally,  there  is  applied  a  top  coat  which  is  blue-sensitive  and  which  contains  a  certain 
amount  of  yellow  dye.  The  five  coatings  are  so  thin  that  the  total  thickness  of  the 
film  is  little  more  than  that  of  ordinary-line  Kodak  film. 

The  emulsions  are  so  adjusted  that  the  sensitizers  do  not  wander  from  the  layer  in 
which  they  are  coated,  so  that  the  bottom  layer  remains  red-sensitive  with  very  little 
green  sensitivity,  the  middle  layer  is  green-sensitive  and  is  free  from  red  sensitivity, 
while  the  top  layer  is  sensitive  only  to  the  blue.  When  a  picture  is  taken  upon  such  a 
film,  the  three  components  are  automatically  separated  in  the  depth  of  the  coating. 
The  red  component  is  formed  in  the  red-sensitive  emulsion  nearest  to  the  base,  the 
green  component  is  formed  in  the  middle  layer  of  emulsion,  and  the  blue  component 
forms  the  image  of  the  top  layer. 

In  order  to  obtain  a  color  picture  with  this  film,  all  that  is  necessary  is  to  transform 
each  component  image  of  the  negative  into  a  positive  image  consisting  of  a  suitably- 
colored  dye.  The  image  formed  in  the  red-sensitive  layer  is  transformed  into  a  blue- 
green  positive;  the  image  formed  in  the  middle  green-sensitive  layer,  into  a  magenta 
positive;  and  the  one  in  the  top  blue-sensitive  layer,  into  a  yellow  positive.  This  is 
accomplished  by  an  extremely  complex  processing  system.  The  images  in  the  three 
layers  are  first  developed,  as  with  ordinary  black  and  white  film,  and  then  by  a  series 
of  treatments  the  images  in  the  three  layers  are  transformed  into  positives  formed 
in  the  dye.  The  whole  of  the  silver  salts  are  removed  finally,  and  the  image  con¬ 
sists  of  three  superimposed  dye  pictures. 

The  process  is  the  invention  of  Mr.  Leopold  Mannes  and  Mr.  Leo  Godowsky,  Jr. 
These  gentlemen  are  musicians  whose  names  were  well  known  in  the  musical  world 
when  some  years  ago  they  commenced  the  study  of  color  photography  as  a  hobby. 
As  a  result  of  collaboration  between  them  and  the  Kodak  Research  Laboratories 
for  a  number  of  years,  it  was  evident  that  the  work  could  only  be  brought  to  a  success¬ 
ful  conclusion  by  a  full  utilization  of  the  research  and  manufacturing  facilities 
available  at  Kodak  Park.  Here,  there  were  available  experts  of  many  kinds:  organic 
chemists,  emulsion-makers,  dye  specialists,  photographic  chemists,  and  experts  in 
photographic  operations — and  in  1931,  therefore,  Mr.  Godowsky  and  Mr.  Mannes 
joined  the  staff  of  the  Research  Laboratories.  By  the  complete  cooperation  of  the 
staff  of  the  Laboratories  and  of  the  Kodak  Park  Works,  a  task  which  at  first  appeared 
impossible  was  achieved  and  the  Kodachrome  process  is  the  result. 

The  processing,  as  has  been  said,  is  extremely  complicated  and  involves  the  treat¬ 
ment  of  the  film  upon  three  separate  machines.  Experience  has  shown,  however,  that 
it  can  be  performed  with  certainty  and  that  the  commercial  production  of  the  color 
pictures  presents  little  more  difficulty  than  the  production  of  black-and-white  pictures, 
although  the  complex  processing  treatment  and  the  expensive  chemicals  used  in  it 
naturally  increase  the  cost  considerably. 


PHOTOGRAPHIC  TECHNIC 


185 


The  pictures  made  by  the  new  process  are  a  revelation.  Previously,  color  in  pho¬ 
tography  has  involved  sacrifice.  More  light  was  needed  for  taking  the  photographs; 
it  was  difficult  to  get  sufficient  depth  of  focus;  some  definition  was  lost;  it  was  only 
possible  to  project  pictures  on  a  small  screen  because  of  the  loss  of  light  in  projection. 
In  spite  of  these  disadvantages,  motion  pictures  in  color  have  been  very  much  appre¬ 
ciated,  but  their  use  has  always  been  limited.  The  ordinary  amateur  motion  picture 
has  been  in  black  and  white,  and  only  when  taking  conditions  were  favorable  and  when 
projecting  conditions  were  not  too  exacting  could  color  pictures  be  used. 

When  you  see  Kodachrome  pictures  on  the  screen  you  realize  how  wonderfully 
colored  the  world  is.  An  artist,  of  course,  knows  this,  but  most  of  us  are  not  artists 
and  we  don’t  realize  the  subtle  colors  that  occur  in  everyday  scenes — flowers  and 
foliage,  and  summer  landscapes,  where  bright  colors  strike  the  eye.  But  the  new  proc¬ 
ess  has  been  brought  to  f>erfection  during  the  winter,  and  it  has  taught  me  to  look 
for  the  purple-brown  of  the  winter  woodland,  and  the  blue  of  the  ice  and  of  the  shadows 
in  the  snow;  so  that  I  have  realized,  as  everyone  w’ill  soon  realize,  that  it  is  only  in 
color  that  w^e  can  make  any  adequate  representation  of  the  w'orld  around  us. 

With  the  coming  of  the  new  process,  amateur  motion  pictures  will  be  in  color. 
There  is  no  need  any  longer  for  us  to  pretend  that  the  world  is  in  monochrome  and  to 
represent  the  glorious  colored  world  in  which  we  live  by  a  gray  ghost  on  a  screen. 

We  may  perhaps  anticipate  a  few  questions  with  regard  to  the  practical  working 
of  the  process. 

The  exposure  required  is  somewhat  more  than  that  of  the  ordinary  panchromatic 
film  used  for  making  black-and-white  pictures.  We  recommend  that  the  next  larger 
stop  be  used  than  that  which  w’ould  be  used  for  black  and  white.  Thus,  whereas 
pictures  in  sunlight  are  ordinarily  taken  on  panchromatic  film  at  f/11,  for  Kodachrome 
film  we  recommend  f/8. 

For  ordinary  pictures,  no  filters  or  other  attachments  are  required  in  the  camera; 
but  we  are  providing  two  camera  filters  for  special  purposes.  One  of  these  is  used  when 
it  is  required  to  photograph  objects  at  a  great  distance,  objects  which  in  ordinary 
photography  would  be  obscured  by  haze.  The  filter,  in  fact,  plays  the  same  part  as 
the  yellow  filter  used  with  panchromatic  film;  but  it  would,  of  course,  be  impossible  to 
use  a  yellow  filter,  that  would  affect  the  colors.  The  filter  used  absorbs  ultra-violet 
light  only.  If  no  such  filter  is  used  at  great  distances,  objects  will  appear  too  blue, 
owing  to  the  scattered  ultra-violet  light,  which  will  record  on  the  film  as  if  it  were  blue 
light.  Occasionally,  this  haze-cutting  filter  is  useful  for  objects  at  a  medium  distance. 
For  instance,  when  there  is  snow  on  the  ground  the  air  seems  to  be  full  of  scattered 
blue  light  and  the  picture  will  be  a  little  too  blue  unless  the  ultra-violet  light  is  absorbed. 

A  filter  is  desirable  if  pictures  are  taken  by  artificial  light,  since  otherwise  the 
pictures  will  appear  altogether  too  yellow'  or  red.  This  filter  is  of  a  light  blue  color 
adjusted  to  compensate  for  the  yellowness  of  the  artificial  light  source. 

At  the  present  time,  and  probably  through  1935,  the  processing  will  be  done  only 
at  Kodak  Park.  We  are,  however,  building  the  necessary  machines  and  later  on  will 
be  prepared  to  process  the  film  at  our  other  stations  throughout  the  world. 

Up  to  the  present  we  have  not  been  able  to  arrange  to  make  duplicates.  It  is  not 
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improbable  that  eventually  we  shall  succeed  in  making  duplicates;  but  this  requires 
a  good  deal  of  special  study,  and  we  have  not  yet  had  time  to  work  it  out. 

We  are  also  not  yet  prepared  to  supply  Kodachrome  film  in  other  sizes  than  16  mm. 
— not  because  it  is  impossible  to  do  this  but  because  up  to  the  present  we  have  only  been 
able  to  construct  the  necessary  processing  machinery  and  to  work  out  the  methods  for 
the  16-mm.  film. 

The  introduction  of  the  new  Kodachrome  process  seems  to  me  likely  to  mark  a 
great  step  in  the  history  of  photography.  What  developments  may  follow  that  initial 
introduction  I  shall  not  attempt  to  prophesy,  but  to  me  the  possibilities  of  the  new 
process  appear  very  great. 

PHOTOGRAPHY  IN  THE  STRATOSPHERE 

In  connection  with  the  announcement  that  the  National  Geographic  Society  and 
the  Army  Air  Corps  are  planning  a  second  stratosphere  flight,  to  take  place  this  sum¬ 
mer,  comes  word  that  a  Bell  &  Howell  Eyemo  Camera  has  been  selected  for  taking 
motion  pictures  during  the  flight.  The  purpose  of  the  pictures  is  to  show  the  appear¬ 
ance  of  the  earth  at  different  altitudes  and  to  indicate  the  manner  in  which  the  stratos¬ 
phere  balloon  rotates  as  it  ascends. 

The  camera  is  a  turret  model  with  a  6-inch  lens.  In  order  to  cut  through  the 
tremendous  depth  of  atmosphere  at  extreme  heights  and  record  the  surface  of  the  earth 
from  the  balloon  gondola,  heavy  red  filters  and  film  sensitized  to  red  will  be  used. 

A  piece  of  specially  selected  optically  flat  glass  will  be  mounted  in  the  gondola, 
forming  a  porthole  through  which  the  camera  will  point.  The  camera  will  be  operated 
automatically  to  permit  the  operator  to  attend  to  other  matters. 

A  PUBLICITY  SUGGESTION 

Dr.  Theodore  E.  Schwarz,  Assistant  Superintendent  of  the  Alameda  County 
Hospital  in  Oakland,  Calif,  gives  the  following  interesting  and  worthwhile  suggestion: 

“Here  is  a  simple  little  thing  that  the  Biological  Photographic  Department  can  do  for 
the  hospital.  A  picture  is  taken  of  the  hospital  building,  catching  it  with  just  the  right 
lighting  effects,  or  by  the  use  of  infra-red  plate  getting  a  weird  architectural  effect. 

“The  prints  are  mounted  on  the  ordinary  4x6  cards  found  in  the  equipment  of  any 
hospital’s  record  room.  On  the  back  of  the  card  is  printed  a  summary  of  the  hospital’s 
activities — just  a  condensed  salesmanship  presentation  of  the  hospital’s  importance  to 
the  community. 

“a  supply  of  the  completed  cards  is  placed  at  the  disposal  of  all  Department  Heads, 
to  be  used  by  them  as  they  see  fit.  Visitors  and  inspectors  of  their  departments  are 
presented  with  such  a  picture  as  a  souvenir  of  their  hospital  visit. 

“The  hospital  and  the  hospital  staff  appreciate  this  thoughtful  service  of  their  Bio¬ 
logical  Photographic  Department.” 

NOVEL  PRESENTATION  OF  MATERIAL 

A  novel  idea  that  may  be  of  interest  to  the  biological  photographer  for  adaption  to 
scientific  lectures  in  conjunction  with  still  photographs  is  as  follows: 

Cooperating  in  the  rehabilitation  program  of  the  Federal  Housing  Administration, 
Johns-Manville  Company,  building  material  manufacturers,  have  prepared  a  five-reel 
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talking  motion  picture  on  house  remodeling  entitled  “Before  and  After.”  This  picture 
is  being  shown  by  Bell  &  Howell  16  mm.  portable  sound  projectors  to  building  con¬ 
tractors  all  over  the  country  to  inculcate  practical  ideas  of  house  improvement. 

“Before  and  After”  is  different  from  ordinary  pictures  especially  in  that  after  two 
reels  have  been  run  the  house  lights  are  turned  on  and  a  booklet  is  distributed  to  the 
audience.  The  film  is  then  started  again,  with  the  house  lights  still  on.  Four  hundred 
feet  of  film  are  run,  reproducing  sound  but  no  pictures,  the  sound  being  the  voice  of  a 
narrator  taking  the  audience  through  the  booklet  page  by  page.  Following  this,  the 
remainder  of  the  film,  consisting  of  pictures  and  sound,  is  shown  with  the  lights  off. 

The  contractors  who  see  and  hear  the  film,  stimulated  by  the  ideas  and  information 
so  graphically  conveyed,  are  enabled  to  make  an  effective  presentation  of  the  Federal 
Housing  plan  to  remodeling  prospects. 

THE  PREPARATION  OF  TYPEWRITTEN  COPY  FOR  MAKING  LANTERN  SLIDES^ 

Mr.  Paul  Louis  Flory  of  the  Boyce  Thompson  Institute  gives  the  following  informa¬ 
tion  about  the  preparation  of  typewritten  copy  for  lantern  slides: 

“In  preparing  typewritten  copy  for  making  lantern  slides  it  is  most  desirable  that 
the  letters  should  have  sharply  defined  edges.  The  typewritten  copy,  therefore,  must 
be  the  best  that  can  be  obtained.  Ribbon  impressions  when  highly  magnified  on  the 
screen  show  blurred  edges  due  to  the  texture  of  the  paper  and  the  texture  of  the  ribbon. 
Carbon  paper  can  be  used  in  the  usual  way,  but  the  copy  is  no  better.  If  carbon  paper 
is  used  without  the  first  sheet  the  impression  will  be  better,  but  it  is  impossible  to  see 
what  is  being  written  without  lifting  the  carbon  paper. 

“Auto-Copy  paper  is  used  in  business  practice  to  produce  copies  of  the  original  by 
using  it  as  the  second  sheet.  For  lantern  slide  work  it  is  used  alone  without  a  first 
sheet.  In  its  use  for  lantern  slide  work  a  few  precautions  are  necessary.  The  adjust¬ 
able  rolls  on  the  typewriter  should  be  kept  well  outside  the  area  to  be  used  as  they  may 
cause  dark  streaks  as  the  paper  runs  under  them.  The  type  should  be  clean  and  in 
good  condition.  The  ribbon  should  be  black  and  of  light  inking.  Auto-Copy  paper 
Style  1 -black  should  be  used.  This  paper  is  grey  on  one  side  and  black  on  the  other. 
The  grey  side  should  face  the  type.  The  paper  is  covered  with  a  wax,  and  as  the  type 
hits  the  paper  the  wax  is  removed  in  that  area  and  a  jet  black  shows  through.  The 
ribbon  is  used  for  making  the  impression,  as  the  type  used  alone  when  the  machine  is 
set  for  stencilling  will  cut  the  paper.  The  touch  should  be  firm  but  not  heavy.  Prac¬ 
tice  will  show  just  how  hard  to  hit  the  keys. 

“Lines  may  be  drawn  on  the  Auto-Copy  paper  using  a  glass  stylus.  In  this  way 
graphs  and  charts  can  be  prepared  with  typewriter  lettering.  Care  should  be  taken 
when  using  the  T  square  and  triangle  that  they  are  clean  on  the  under  side  and  are 
moved  carefully  over  the  copy. 

“The  negative  material  I  recommend  in  copying  Auto-Copy  is  Contrasto  Process 
Film.  This  film  is  light  in  weight,  develops  with  very  clean  lines  and  has  great  resolu¬ 
tion.  It  dries  rapidly  and  can  be  developed  in  any  process-type  developer.  It  is 
suggested  that  in  making  the  negative  the  copy  be  reduced  in  the  earners  so  that 
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the  lantern  slide  may  be  printed  by  contact.  In  this  way  a  number  of  copies  may  be 
made  on  one  five  by  seven  inch  negative.  Contact  printing  also  usually  gives  a 
sharper  image  on  the  slide,  and  should  be  employed  when  using  the  Wellington  S.C.P. 
Lantern  Plate  which  is  also  recommended  by  the  author.  This  plate  while  very  slow 
gives  great  resolution,  clean  black  lines  on  almost  clear  glass  providing  they  are  devel¬ 
oped  in  the  formula  given  on  the  top  of  each  box.  They  are  somewhat  more  expensive 
than  domestic  lantern  slide  plates,  but  are  to  be  preferred  for  this  type  of  w'ork  because 
of  their  great  contrast. 

“The  materials  described  above  may  be  purchased  from  the  following  firms. 
Auto-Copy  Paper.  Style  1-black. — The  Stylograph  Corp.  Rochester,  N.  Y. 
Contrasto  Process  Film. — Polygraphic  Co.  of  America.  310  East  45th  St.,  New 
York,  N.  Y. 

Wellington  S.  C.  P.  Lantern  Plates. — Medo  Photo  Supply  Corp.  323-325 
West  37th  St.,  New  York,  N.  Y.” 

A  Table  of  Contents  and  Index  to  both  Volumes  III  and  IV  of 
this  Journal  will  be  included  in  the  last  issue  of  Volume  IV. 

The  Editor. 


Association  News 


News  of  the  Association's  activities  is  of  importance  to  every  member. 
News  of  members,  as  to  the  work  they  are  doing — the  papers  they  are 
w'riting — the  exhibits  they  make — all,  are  expressions  of  the  Association's 
activities.  The  success  of  Association  News  is  dependent  largely  upon 
the  members,  therefore,  do  not  hesitate  to  write  the  facts  to  us  and  we 
will  do  the  rest.  In  this  section  will  be  published  items  that  are  of  in¬ 
terest  to  all.  Photographs  of  members  and  their  activities  are  welcome; 
convention  news,  and  photographic  exhibition  information  of  interest  to 
the  biological  photographer,  will  be  published. 

Address  all  items  regarding  Association  News  to  Mr.  Arthur  W.  Fuchs, 
343  State  Street,  Rochester,  New  York. 


THE  1935  CONVENTION 

The  Fifth  Annual  Meeting  of  the  Biological  Photographic  Association  will  be  held 
at  the  Stevens  Hotel,  Chicago,  Illinois,  September  12,  13  and  14,  1935.  Excellent 
accommodations  have  been  procured  both  for  the  meeting  and  the  exhibits. 

Mr.  Ralph  Creer,  Chairman  of  the  Program  Committee,  reports  that  the  meeting 
will  be  of  such  diverse  nature  that  the  new  and  the  advanced  worker  will  gain  material 
and  lasting  benefits  by  his  or  her  attendance.  The  distinguished  pictorialist.  Dr. 
Max  Thorek,  will  speak  at  the  banquet.  Dr.  Paul  E.  Thai  of  Chicago  will  demonstrate 
with  motion  pictures,  the  use  of  the  gastric  camera.  The  necessary  apparatus  will  be 
exhibited.  Tom  Jones,  the  eminent  medical  illustrator,  who  is  associated  with  the 
Illinois  Research  Hospital,  will  also  appear  on  the  program.  The  papers  and  discus¬ 
sions  concerning  color  photography  should  be  of  interest  to  many,  as  color  photography 
is  important  not  alone  to  the  dermatologist  but  also  to  the  pathologist  who  is  interested 
in  the  color  changes  of  viscera  due  to  disease  processes.  Members  are  also  urged  to 
write  down  the  problems  encountered  in  their  photographic  work  for  the  purpose  of 
discussion  and  solution.  Mr.  Creer  will  discuss  the  photography  of  cavities.  A 
demonstration  of  various  applications  of  the  Kodachrome  16  mm.  motion  picture 
film,  recently  developed  by  the  Eastman  Kodak  Company,  also  will  be  made. 

Owing  to  the  wide  interest  recently  shown  in  the  application  of  infra-red  photog¬ 
raphy  to  medicine,  it  is  proposed  that  a  symposium  be  held  upon  this  subject.  All 
members  w’ho  have  been  doing  any  work  with  infra-red  sensitive  materials  are  urged  to 
bring  examples  of  the  results  of  their  work  so  that  they  may  be  discussed  and  viewed 
by  members.  Infra-red  photography  has  opened  up  a  new  field  of  investigation  in 
view  of  its  possible  value  as  a  diagnostic  aid.  Those  members  who  have  been  doing 
extensive  work  in  infra-red  photography  and  have  results  sufficiently  important  to 
incorpHirate  in  a  paper,  should  communicate  with  Mr.  Creer. 

189 


190 


JOURNAL  OF  THE  BIOLOGICAL  PHOTOGRAPHIC  ASSOCIATION 


Papers  descriptive  particularly  of  elementary  processes  in  medical  photography 
will  be  welcome.  These,  of  course,  will  include  the  methods  describing  the  photog¬ 
raphy  of  the  patient  and  the  gross  specimen,  and  copying,  such  as  radiographs  and 
line  drawings  or  charts. 

The  Stevens  Hotel  have  guaranteed  the  rates  for  their  hotel  accommodations  to  be 


as  follows: 

Single,  with  bath .  $3.00 

Double,  with  bath .  4.50 


Please  make  your  reservations  sufficiently  in  advance  of  the  meeting  to  insure  ob¬ 
taining  accommodations  at  the  above  rates.  Be  sure  to  mention  in  this  connection  the 
fact  that  you  are  to  attend  the  B.  P.  A.  meeting. 

A  complete  program  will  be  printed  in  the  September  number  of  the  Journal. 

*  *  *  * 

The  New  York  Chapter  of  the  Biological  Photographic  Association  met  on  March 
21,  at  the  Washington  Square  College  of  New  York  University.  About  forty  members 
and  guests  attended  the  meeting  to  hear  Mr.  Roy  W.  Allen  deliver  an  address  upon  the 
Technique  of  Photomicrography. 

Mr.  Allen’s  address  w^as  of  particular  interest  to  those  w’ho  recognize  in  microscopy 
and  photomicrography,  fascinating  hobbies  as  well  as  serious  fields  for  experiment 
and  research.  The  discussion  began  with  the  relation  of  some  of  Mr.  Allen’s  early 
experiences  with  simple  equipment  and  led  up  to  the  present  day.  One  of  the  most 
significant  statements  made  by  Mr.  Allen  was  that  he  considered  biological  photo¬ 
micrography  as  one  of  the  most  exacting  vocations  commonly  practised  because  it 
demanded  that  a  practitioner  be  a  biologist,  a  microscopist  and  a  photographer  all  at 
one  time,  and  that  he  have  more  than  usual  ability  in  each  field  if  his  work  is  to  be  really 
good.  Although  such  a  statement  may  be  questioned  by  some,  it  does  serve  to  show 
the  high  standards  which  are  set  for  modern  photomicrographers. 

More  directly  practical  factors  of  photomicrography  were  discussed  by  Mr.  Allen, 
who  illustrated  his  talk  with  a  collection  of  photomicrographic  lantern  slides  which  were 
a  revelation  to  the  members  of  the  Association.  Among  them  were  stem  sections 
(botanical)  in  which  the  definition  at  the  edges  of  the  field  was  as  perfect  as  at  the  cen¬ 
ter;  optical  sections  of  diatoms  that  resembles  microtome  sections;  capsules  and 
flagellae  of  bacteria  and  other  unusual  subjects. 

Not  the  least  striking  was  the  positive  demonstration  of  nuclear  structures  within 
bacterial  cells.  Mr.  Allen  had  carefully  selected  fields  for  photomicrography  which 
showed  plainly  that  the  structures  could  not  be  the  result  of  any  accidental  optical 
or  photographic  phenomena,  but  could  only  result  from  the  actual  presence  of  a 
nucleus. 

The  talk  was  brought  to  a  close  by  a  series  of  macrophotographic  slides  which 
were  hand-colored  and  a  selection  of  natural  color  photomicrographic  slides. 

Many  puzzling  points  regarding  contrast  control  by  filters,  sectioning  by  high  aper¬ 
ture  objectives  and  penetration  by  proper  objective  selection  were  made  clear  by  Mr. 
Allen. 

Following  the  talk,  the  applications  of  fourteen  new  members  were  accepted  for 
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membership.  The  Chapter  is  growing  steadily  and  the  program  committee  is  working 
hard  to  make  the  meetings  of  interest  not  only  to  members  but  to  prosp>ective  ones  as 
well.  The  following  meeting  was  held  April  1 1  at  the  premises  of  Bausch  &  Lomb 
Optical  Company,  100  West  42nd  St.,  New  York  City.  There  was  an  address  by  Mr. 
Anthes  on  the  History  of  the  Microscope,  illustrated  by  lantern  slides.  Following  the 
address  a  general  exhibition  and  demonstration  of  modern  photographic,  microscopic 
and  photomicrographic  equipment  w’as  made  by  the  representative  of  the  Bausch  & 
Lomb  Company. 

*  *  *  * 

The  Chicago  Chapter  is  still  on  its  toes  and  going  strong.  On  December  18,  1934, 
Dr.  Paul  E.  Thai  spoke  before  the  Chapter  on  Intragastric  Photography.  The  Travel¬ 
ing  Salon  was  also  on  display  at  this  meeting.  On  February  19,  Dr.  William  Bender 
gave  a  talk  on  Theories  of  Light,  followed  by  Dr.  Howard  B.  Kellogg  whose  subject 
was  Surgical  Motion  Pictures. 

On  March  7,  Mr.  Creer  spoke  before  the  Chicago  Society  of  X-ray  Technicians  on 
the  subject.  Practical  Application  of  Infra-Red  Photography  to  Medicine. 

Tuesday,  March  9,  the  members  of  the  Chapter  were  guests  of  Mr.  William  Mar- 
tenson  at  his  department  of  photography  in  the  Chicago  Municipal  Tuberculosis 
Sanitorium.  Following  a  tour  of  inspection,  a  lively  discussion  of  the  various  photo¬ 
graphic  problems  encountered  in  such  an  institution  took  place. 

*  *  *  * 

During  the  past  year,  the  Traveling  Salon  has  brought  to  the  attention  of  a  number 
of  groups,  the  work  of  many  of  our  members.  This  Salon  has  been  shown  in  numerous 
cities  between  New  York  and  Chicago,  and  at  this  time  it  is  on  its  way  to  Kansas 
City  and  points  West.  Supplementing  the  Traveling  Salon,  a  series  of  Traveling  Al¬ 
bums  is  being  prepared.  One  album  now  completed  by  Mr.  Carl  D.  Clarke,  Uni¬ 
versity  of  Maryland  School  of  Medicine,  covers  many  phases  of  medical  photography. 
On  the  back  of  each  print  contained  in  this  album  is  a  brief  description  of  the  materials 
used  and  the  technic  employed. 

About  June  1,  an  album  will  be  completed  by  Mr.  Louis  Schmidt  of  the  Rockefeller 
Institute  for  Medical  Research.  This  album  will  pictorially  describe  the  method  used 
in  the  photography  of  wet,  or  fresh,  specimens,  to  eradicate  surface  glare  which  natur¬ 
ally  results  in  annoying  highlights  in  the  photograph.  There  will  also  be  included,  the 
method  of  photography  of  cultures  in  tubes  and  Petri  dishes,  employing  special  de¬ 
vices  not  often  used  in  such  work,  as  well  as  procedures  employed  to  register  obscure 
and  colorless  growths  in  tubes  and  tissue  culture  flasks.  Another  album  will  also  be 
prepared  by  Mr.  Schmidt  which  will  contain  a  complete  exposition  of  photomicrog¬ 
raphy  as  practised  by  him  and  his  pupils. 

Other  albums  are  in  the  process  of  being  prepared  by  several  members.  It  is  in¬ 
tended  that  albums  covering  the  fields  of  zoology,  botany,  entomology  and  medicine 
will  be  prepared.  Any  member  is  entitled  to  contribute  an  album  in  any  of  these  sub¬ 
jects.  Please  address  all  communications  concerning  the  preparation  of  this  material 
to  the  Secretary,  Miss  Anne  Shiras. 
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In  a  recent  classification  of  Association  members,  it  is  interesting  to  know  that 
approximately  68  per  cent  are  wholly  or  partially  engaged  in  medical  photography  or 
art.  The  occupations  of  these  workers  are  as  follows: 

Medical  photographers 

X-ray  technicians 

Clinical  laboratory  technicians 

Physicians  engaged  in  specialized  fields  as  listed  below.  The  largest  group  is 
that  of  pathology. 

Pathology 

Dentistry 

Anatomy 

Dermatology 

Obstetrics 

Ophthalmology 

Roentgenology 

Surgery 

The  next  group,  approximately  18  per  cent,  employ  photography  in  strictly  bio¬ 
logical  investigations  in: 

Botany 

Comparative  anatomy 

Entomology 

Zoology 

Embryology 

Histology 

The  final  group  of  14  per  cent  consist  of  members  who  are  connected  with  firms 
supplying  photographic  equipment  or  are  free-lance  workers  in  the  commercial  field. 

)|c  :|e  :4c  :4c 

One  cannot  blame  our  Treasurer,  Mr.  S.  C.  Dunton,  when  he  is  compelled  to  send 
dunning  letters  to  members  whose  dues  are  in  arrears.  The  efficient  management  of 
the  Association  costs  money,  so  does  the  publication  of  the  Journal,  and  those  members 
w'ho  are  behind  in  their  dues  should  sit  down  now,  write  a  check,  and  send  it  along  to 
balance  their  account. 

*  *  *  * 

A  suggestion  is  advanced  by  one  of  our  members  regarding  the  standardization  of 
fees  for  w'ork  done.  It  is  suggested  that  all  medical  photographers  send  a  list  of  the 
charges  which  they  make  for  various  classes  of  medical  photographic  work  done.  The 
maximum  and  minimum  charges  should  be  listed.  The  list  is  to  be  sent  to  the  Secre¬ 
tary,  Miss  Anne  Shiras. 

4c  4c  3|C  * 

Dr.  A.  Petrunkevitch  of  the  Osborn  Zoological  Laboratory,  Yale  University,  is 
making  interesting  infra-red  photographs  of  spiders  and  insects  imbedded  in  amber. 
These  subjects  are  at  least  30  million  years  old!  In  one  case,  the  insect  was  so  well 
preserved  that  it  showed  the  histological  structure  of  a  muscle. 
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In  the  Journal  of  Technical  Methods  and  Bulletin  of  the  International  Association 
of  Medical  Museums,  15:  59-63,  1935,  is  an  article.  Infra-red  Photography  by  Walter 
Clark  of  the  Kodak  Research  Laboratory,  which  may  be  of  interest  to  those  engaged 
in  infra-red  photography. 

4  ♦ 

A  new  set  of  instructions  concerning  the  technic  of  infra-red  photography  may  be 
obtained  without  charge  from  the  Eastman  Kodak  Company,  Rochester,  New  York. 
The  technical  data  contained  in  these  instructions  have  been  thoroughly  revised  and 
brought  up-to-date. 

If  If  * 

A  full  page  in  the  Sunday  edition  of  the  Hartford  Daily  Courant,  January  13,  1935, 
was  recently  given  over  to  a  description  of  the  photographic  work  Jean  Kieffer  is 
doing  at  the  Norwich  State  Tuberculosis  Sanitarium,  Norwich,  Conn.  Mr.  Kieffer 
greatly  deserved  this  recognition  of  his  photographic  ability. 

On  April  17,  a  lecture  Photography  in  Science  was  given  by  Mr.  Kieffer  before  the 
Science  Club  of  the  Connecticut  College  for  Women. 

*  if  *  if 

Miss  Thelma  Baird  of  Ohio  State  University,  recently  made  a  trip  to  Chicago  in 
order  to  visit  a  number  of  clinical  photographic  laboratories. 

if.  -Kn  Hn 

Mr.  Henry  Roger  of  the  Rolab  Photo-Science  Laboratories,  Sandy  Hook,  Conn., 
presented  an  illustrated  lecture.  New  Development  in  Cinematography  as  an  Aid  to 
Science,  on  May  1  at  the  convention  of  the  American  Society  of  Orthodontists. 

if  *  *  if 

We  w'ish  to  welcome  the  following  new  members  to  the  Association.  No  doubt 
many  of  them  will  be  heard  from  at  the  next  meeting  in  Chicago. 

Mrs.  Betty  Beddo,  3423  Gaston,  Dallas,  Texas. 

Mr.  Reuel  Bennett,  Vo  Uhlemann  Optical  Co.,  55  E.  Washington  St.,  Chicago,  Ill. 

Mr.  Martin  Fischer,  5054  N.  Western  Ave,  Chicago,  Ill. 

Mr.  L.  W.  R.  Jackson,  Bureau  Plant  Industry,  U.  S.  D.  A.,  Botanical  Laboratory, 
University  of  Pennsylvania,  Philadelphia,  Pa. 

Mr.  Marshall  W.  Jennison,  Department  of  Biology,  Massachusetts  Institute  of 
Technology,  Cambridge,  Mass. 

Miss  Esther  Hulpieu,  Grace  Hospital,  Hutchinson,  Kansas. 

Mr.  T.  C.  Kramer,  333  Cedar  Street,  Yale  University  Medical  School,  New 
Haven,  Conn. 

Dr.  Z.  P.  Metcalf,  Dept,  of  Zoology,  School  of  Agriculture,  University  of  North 
Carolina,  Raleigh,  North  Carolina. 

Mr.  M.  G.  Schneckenburger,  359  Sycamore  Street,  East  Aurora,  New  York. 

Mr.  Ralph  Schopp,  U.  S.  D.  A.  Bureau  of  Entomology,  723  Kincaid  Avenue, 
Sumner,  Washington. 

Mr.  Charles  Zahn,  1245  N.  56th  Street,  Philadelphia,  Pa. 

Mr.  Herbert  C.  McKay,  F".  R.  P.  S.,  Dean,  New  York  Institute  of  Photography, 
10  Monroe  Street,  New  York  City. 
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Mr.  P.  L.  Ricker,  Wildflower  Preservation  Society,  Inc.,  3740  Oliver  Street, 
Washington,  D.  C. 

Mr.  Ricker,  our  new  member,  tells  us  that  the  Wildflower  Preservation  Society  has 
a  collection  of  about  7,000  prints  of  flowers,  including  Rocky  Mountain  and  Pacific 
Coast  flowers.  The  Society  is  also  making  a  collection  of  motion  pictures — 16  mm. 
monochrome  and  Kodacolor,  and  35  mm.  monochrome.  In  all  these  groups,  time 
lapse  studies  are  included. 

*  *  *  * 

Dr.  Richards,  Chairman  of  the  Motion  Picture  Committee,  states  that  Mr.  Jean 
Kieffer,  Norwich  State  Tuberculosis  Sanitarium,  Norwich,  Conn.,  has  available 


the  following  16  mm.  motion  pictures: 

feel 

Thoracoplasty .  800 

lixtrapleural  Pneumolysis .  .100 

Phrenectomy .  400 

Application  of  Cast  to  Tuberculous  Spine .  300 


SOURCES  OF  BIOLOGICAL  MOTION  PICTURE  FILMS 

Key:  A  have  few  biological  films,  *  have  some  biological  films,  m  have  many 
biological  films,  S  sale  only,  R  rental,  F  free  on  payment  of  transportation  costs. 

Catalogs  Listing  Distributors 

Directory  of  Film  Sources,  Victor  Animatograph  Corporation,  Davenport,  Iowa. 
Motion  Pictures,  Composite  list  of  non-theatrical  film  sources.  U.  S.  Department  of 
Commerce,  Washington,  D.  C. 

Medical  Films  and  their  Sources,  Bell  &  Howell  Co.,  1801  Larchmont  Ave.,  Chicago, 
Ill. 

1000  and  one.  Blue  Book  of  Non-theatrical  Films.  Educational  Screen,  64  East 
Lake  Place,  Chicago,  Ill.  75^. 

Individual  Producers  and  Distributors 

/xS  Carter  Cinema  Products  Corporation,  551  Fifth  Ave.,  New  York,  N.  Y. 

*SR  Eastman  Classroom  Films,  Eastman  Kodak  Co.,  Rochester,  N.  Y. 

/xSR  Eastman  Medical  Films,  Eastman  Kodak  Co.,  Rochester,  N.  Y. 

*R  Edited  Pictures  System,  330  West  42nd  Street,  New  York,  N.  Y. 

*SR  Filmo  Library,  Bell  &  Howell  Co.,  1801  Larchmont  Ave.,  Chicago. 

AF  General  Electric  Co.,  570  Lexington  Ave.,  New  York,  N.  Y. 

*S  General  Film  Libraries,  729  Seventh  Ave.,  New  York,  N.  Y. 
mSR  Harvard  Film  Service,  Biological  Laboratories,  Cambridge,  Mass. 
ixS  Herm’s  Bio-Cinema  Sound  Products  Inc.,  Daytona  Beach,  Florida. 

AS  Inclusive  catalog  of  classroom  films.  Associated  Film  Brokers,  330  West 
42nd  St.,  New  York,  N.  Y. 

|iSR  Instructional  Talking  Pictures,  Erpi  Picture  Consultants,  250  West  57th  Street, 
New  York,  N.  Y. 

AR  Kodascope  Libraries,  Main  Office,  33  West  42nd  St.,  New  York,  N.  Y.  Main¬ 
tain  Libraries  in  various  parts  of  the  United  States. 
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H  Motion  Picture  Films  approved  by  the  American  College  of  Surgeons,  40  East 
Erie  Place,  Chicago,  Ill. 

AF  Motion  Pictures  for  general  circulation.  Museum  of  Natural  History,  77th  at 
Central  Park,  New  York,  N.  Y. 

aiF  Motion  Pictures.  U.  S.  Department  of  Agriculture,  Washington,  D.  C. 

*R  (few  F)  Visual  Instruction  Service,  Iowa  State  College,  Ames,  Iowa. 

AR  Selected  motion  pictures.  Y.  M.  C.  A.,  347  Madison  Ave.,  New  York,  N.  Y. 
Circulation  via  local  Y.  M.  C.  A.’s. 

Lists  or  catalogs  are  free  except  as  marked.  This  is  a  preliminary  list  of  key  sources 
beyond  our  own  membership.  Omissions  and  additional  listings  for  supplementary 
lists  should  be  sent  to  the  Chairman  of  the  Committee,  Osborn  Zoological  Laboratory, 
Yale  University,  New  Haven,  Conn. 

K.  K.  Bosse 

B.  Earl  Clarke 

Jean  Kieffer 

Oscar  W.  Richards,  Chrm. 

Committee  on  Motion  Pictures. 

4c  4c  4c  % 

Of  interest  to  biological  and  medical  photographers  is  the  announcement  contained 
in  this  number  of  the  Journal,  of  the  new  color  film  Kodachrome  for  use  in  all  100  ft., 
16  mm.  movie  cameras.  Kodachrome  is  .a  full  color  film  which  needs  no  filter  on  the 
camera  when  exposures  are  made  nor  on  the  projector  when  it  is  desired  to  view  it  on 
the  screen.  Any  16  mm.  projector  can  be  used  regardless  of  lamp  equipment.  It 
fills  exactly  the  same  size  screen  used  for  black-and-white  with  equal  brilliance.  No 
color  fringes,  screen  patterns  or  lines  appear  on  the  screen,  only  smooth,  even,  realistic 
color. 

4c  4c  4c  4c 

The  meeting  of  the  American  Medical  Association  will  be  held  in  Atlantic  City, 
N.  J.,  Convention  Hall,  June  10-14,  1935.  Association  members  are  urged  to  visit 
the  Scientific  Exhibits  as  there  will  be  displayed  photographic  evidence  of  members’ 
work. 

4c  4c  4c  4c 

Photographic  Society  of  America.  The  annual  meeting  of  the  Photographic  Society 
of  America  was  held  in  Pittsburgh,  April  6  and  7,  1935,  with  about  125  technicians, 
professional  photographers  and  pictorialists  in  attendance.  The  Secretary’s  report 
indicated  a  substantial  increase  in  the  individual  membership  and  several  new  members 
in  the  Camera  Club’s  Division.  The  report  of  the  Treasurer  showed  that  the  Society 
has  a  sound  financial  program  and  a  substantial  balance  of  funds. 

The  new  constitution  and  by-laws  have  been  drawn  up  and  approved.  Reports  of 
other  Committees  were  read  and  discussed.  The  Journal  Committee  reported  on  costs 
of  the  new  Journal — a  quarterly  publication — and  recommended  that  the  first  issue 
appear  in  January  1936.  This  decision  was  made  with  the  provision  that  sufficient 
funds  be  available  by  October  1,  1935,  to  justify  the  launching  of  the  Journal. 

The  Committee  recommended  that  an  attractive  prospectus  be  printed,  designed 
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along  the  lines  of  the  proposed  journal  and  describing  the  aims  of  the  Society,  to  be 
circulated  to  all  known  photographic  workers  in  the  United  States  and  Canada. 
Approval  of  the  plan  was  granted  and  Mr.  Harry  P.  Herron  of  Akron,  Ohio — a  member 
of  the  Board  of  Directors  of  the  Society — was  named  Chairman  of  the  Membership 
Committee.  Mr.  Roland  S.  Potter,  Vice  President,  Defender  Photo  Supply  Co., 
Rochester,  N.  Y.,  was  named  Chairman  of  the  Technical  Committee.  The  function 
of  this  committee  is  to  secure  memberships  from  technicians  and  to  organize  the  Tech¬ 
nicians’  Division  of  the  Society.- 

Annual  dues  of  the  Society  are  five  dollars.  Inquiries  should  be  addressed  to  the 
Secretary,  Mr.  B.  H.  Chatto,  1300  Milton  Avenue,  Pittsburgh,  Pa. 

*  *  *  if 

The  1935  Winona  School.  The  Photographers’  Association  of  America  makes  the 
following  announcements  regarding  its  annual  courses  in  photography  conducted  at 
Winona  Lake,  Ind.,  better  known  as  “The  Winona  School.”  The  resignation  of  Pirie 
MacDonald,  New  York  City,  a  Trustee  for  14  years,  has  been  regretfully  accepted, 
and  the  following  appointments  have  been  made  by  the  Executive  Committee:  3- 
year  term — George  W.  Harris,  Washington,  D.  C.;  2-year  term — Felix  Schanz,  Fort 
Wayne,  Ind.;  1-year  term — George  J.  Kossuth,  Wheeling,  W.  Va.  Messrs.  Harris 
and  Schanz  have  been  Trustees  since  the  inception  of  the  School.  Directors  of  the 
Portrait  Course  for  1935:  Messrs.  Harris,  Schanz  and  Kossuth.  Directors  of  the 
Commercial  Course  for  1935:  J.  W.  Scptt,  Baltimore,  Md.;  James  M.  Caufield, 
Louisville,  Ky.;  Grant  Leet,  Washington,  D.  C.,  Dean  of  the  School;  William  H. 
Towles,  Washington,  D.  C.  Instructor-in-Chief,  Portrait  Course:  Mr.  Towles. 
Instructor-in-Chief,  Commercial  Course:  Mr.  Scott. 

The  Portrait  Course  will  commence  August  5  and  close  August  31.  Tuition  fee  is 
$65,  $50  to  former  students  who  wish  to  repeat  the  Course.  The  Commercial  Course 
will  commence  July  15  and  close  July  27.  Tuition  fee  is  $40.  Students  may  take 
either  Course  or  both.  The  School  is  not  conducted  for  profit.  While  a  limited 
amount  of  experience  is  desirable  for  the  Portrait  Course,  students  taking  the  Com¬ 
mercial  Course  must  be  either  practising  photographers  or  employees  with  at  least  one 
year’s  experience.  Practising  portrait  photographers  or  portrait  operators  who  de¬ 
sire  to  learn  commercial  photography  will  be  accepted  for  the  Commercial  Course. 
Only  a  limited  number  of  students  will  be  taken  for  either  Course,  and  reservations  are 
now  being  accepted.  They  should  be  sent,  with  down-payment  of  $10  for  each  course 
desired,  to  the  Executive  Manager,  Photographers’  Association  of  America,  501 
Caxton  Bldg.,  Cleveland,  Ohio.  The  down-payment  applies  against  the  tuition  fee, 
balance  of  which  is  payable  on  arrival  at  the  School.  Booklet  containing  full  informa¬ 
tion  will  be  sent  on  request  to  the  Jixecutive  Manager. 

The  Commercial  Course,  entirely  different  from  last  year,  warrants  some  additional 
mention.  Mr.  Scott  will  be  assisted  by  experts  in  each  of  the  following  subjects  (into 
which  the  Course  has  been  divided)  who  will  be  brought  to  Winona  to  teach  their 
methods  in  the  fields  in  which  they  specialize: 
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days 


Architectural  photography,  exterior  and  interior .  2 

Commercial  set-ups  in  the  studio .  1 

Illustrative  photography .  2 

Coloring,  commercial  retouching,  blocking-out,  commercial  etching .  2 

Copying,  legal  photography,  night  photography .  1 

Printing,  developing,  enlarging  and  general  commercial  work .  3 

Tricks  of  the  trade,  short-cuts,  etc .  1 


It  is  believed  that  by  having  specialists  handle  each  of  the  above,  the  1935  Commer¬ 
cial  Course  will  be  the  most  comprehensive  intensive  course  ever  offered  and  it  is  easy 
to  see  why  beginners  cannot  be  accepted.  The  Executive  Manager  of  the  Association 
will  gladly  advise  any  prospective  student  as  to  his  acceptability  for  this  Course  on 
receipt  of  a  frank  statement  of  previous  experience. 

EXCERPTS  FROM  THE  MEETING  OF  THE  BOARD  OF  DIRECTORS  OF  THE 
BIOLOGICAL  PHOTOGRAPHIC  ASSOCIATION 

Rockefeller  Institute  for  Medical  Research,  April  20,  1935,  2  P.M. 

Directors  Present;  Mr.  Schmidt,  Miss  Shiras,  Mr.  Dunton,  Miss  MacMullen,  Mr. 
Kieffer,  Dr.  Richards.  Mr.  Flory,  Chairman  of  the  New  York  Chapter,  was  also 
present  for  a  part  of  the  meeting. 

Minutes  of  the  last  meeting.  It  is  movqd  and  seconded  that  as  the  minutes  had  been 
mailed  to  all  directors,  they  be  approved  as  mailed.  Motion  was  carried. 

Committee  Reports.  Motion  Picture  Committee.  Dr.  Richards  had  ready  a  report 
of  sources  of  biological  motion  picture  films  other  than  those  owned  by  the  members 
of  the  Association.  He  gave  a  copy  to  the  Secretary  to  be  filed.  The  list  will  be  pub¬ 
lished  in  the  June  Journal,  to  follow  up  the  list,  already  published,  of  sources  of  films 
within  the  Association.  Dr.  Richards  said  that  reprints  of  these  lists  should  be  dis¬ 
tributed  among  various  firms.  Miss  MacMullen  moved  that  $10.00  or  as  much 
thereof  as  may  be  necessary,  be  appropriated  to  finance  the  circulation  of  these  re¬ 
prints.  Mr.  Dunton  seconded  the  motion,  and  it  was  carried.  Dr.  Richards  also 
had  prepared  a  longer  report,  which  he  did  not  read;  this  he  advised  presenting  in  full 
to  members  of  the  Association.  It  was  the  opinion  of  the  board  that  this  report  should 
be  published  in  the  September  Journal,  in  order  that  those  members  interested  might 
read  it  and  be  prepared  to  discuss  it  at  the  Convention. 

Publicity  Committee.  In  order  to  bring  in  new  members,  the  Committee  suggests 
that  it  circularize  the  key  names  on  various  medical  and  biological  lists.  Mr.  Schmidt 
said  he  thought  it  would  be  interesting  to  appropriate  a  certain  amount  of  money  to 
try  out  this  plan  and  see  what  came  of  it.  The  suggestion  was  not  put  in  the  form  of 
a  motion.  As  to  publicity  for  the  next  Convention,  Dr.  Richards  said  the  biological 
and  medical  Journals  should  carry  notices.  Club  members  and  members  of  medical 
and  biological  societies  in  and  around  Chicago  should  be  notified,  possibly  by  mimeo¬ 
graphed  sheets.  Copy  containing  information  as  to  the  meeting  place  and  as  much 
of  the  program  as  possible  should  be  mailed  to  editors  of  Journals  eight  weeks  ahead  of 
publication.  Dr.  Richards  passed  around  a  list  of  the  publications  to  which  notices 
should  be  sent. 
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Competition  and  Salon  Committee.  Mr.  Schmidt  reported  that  the  Travelling  Salon 
is  being  requested  in  a  number  of  places.  He  said  that  in  his  opinion  the  big  medical 
meetings  did  us  less  good  than  smaller  exhibits  sponsored  by  members,  and  were  not 
worth  the  expenditure  they  involved.  He  said  that  there  had  been  practically  no 
response  to  his  questionnaire  asking  members  if  they  were  interested  in  exhibiting  at 
the  A.  M.  A.  this  year,  and  whether  they  would  be  willing  to  help  finance  the  hanging 
of  the  exhibit.  He  suggested  that  instead  of  trying  to  exhibit  at  the  A.  M.  A.  this 
year,  we  start  requesting  prints  immediately  for  the  meeting  next  year,  and  that  in  the 
meantime  we  investigate  the  footage  available  and  the  cost  involved.  Dr.  Richards 
said  he  was  opposed  to  our  getting  up  any  special  sort  of  exhibit  for  the  A.  M.  A. 
He  said  we  should  select  suitable  prints  from  our  regular  exhibits,  and  hang  as  many 
as  space  would  permit.  It  was  unanimously  decided  to  exhibit  our  regular  salon  at 
the  A.  M.  A.  next  year,  or  the  first  year  thereafter  that  seemed  practicable. 

Mr.  Schmidt  showed  improvements  in  preparing  the  mounts  for  the  exhibit.  Six 
eyelets  have  been  inserted  in  all  the  large  mounts,  to  save  wear  and  tear  in  hanging. 
He  showed  a  gray  mount  22"  x  28"  which  he  thought  should  be  adopted  as  the  standard 
mount  for  exhibitors.  He  has  obtained  a  large  quantity  of  these,  and  will  be  able  to 
furnish  them  to  members  at  a  cost  of  10^  per  mount,  plus  transportation  charges. 
It  was  decided  that  we  specify  this  sized  mount  to  be  used  by  exhibitors  whenever 
possible.  Mr.  Kieffer  suggested  that  we  accept  smaller  mounts  from  exhibitors,  when 
necessary,  but  none  larger  than  the  22"  x  28"  size. 

Report  of  New  York  Chapter.  Mr.  Schmidt  interrupted  the  report  of  the  Com¬ 
petition  Committee,  in  order  to  call  on  Mr.  Flory,  whose  time  was  limited.  Mr. 
Flory  said  the  prospects  of  the  chapter  were  good.  Fourteen  or  fifteen  new  members 
had  been  taken  in,  and  the  present  schedule  called  for  eight  meetings  a  year.  The 
financial  status  of  the  chapter  had  not  yet  been  cleared  up;  the  previous  accounts  had 
not  been  turned  over  to  the  present  board.  The  committees  each  had  a  commercial 
man  as  its  chairman,  but  there  was  only  one  commercial  member  on  the  board  of 
officers.  The  commercial  members  were  furnishing  exceedingly  good  programs,  and 
were  helping  the  chapter  make  wider  contacts. 

Competition  and  Salon  Committee — continued.  Mr.  Schmidt  read  and  opened 
discussion  on  a  tentative  list  of  instructions  for  judges  and  exhibitors  in  the  next 
competition.  Mr.  Flory,  on  leaving,  requested  that  a  copy  of  these  rules  be  sent  him. 
Mr.  Schmidt  read  amendations  sent  in  by  various  directors.  The  rules  for  the  special- 
slide  photomicrographic  competition  were  discussed  first.  It  was  decided  that  the 
specification  “contact  print”  be  changed  to  “contact  print  or  enlargement.”  Also 
that  a  square  image  practically  filling  the  5"  x  7"  field  be  specified,  except  in  oil- 
immersion  work  at  a  thousand  diameters,  where  the  optical  system  made  a  circle  more 
practicable,  in  which  case  a  4^"  circle  was  to  be  specified.  Dr.  Richards  moved  that 
the  rules  of  the  micro-competition  be  accepted  with  these  amendments.  Miss  Mac- 
Mullen  seconded  the  motion  and  it  was  passed. 

As  regarded  the  rules  for  the  general  competition,  it  was  the  opinion  of  those  present 
that  if  such  specialized  classifications  were  made  for  medicine,  those  for  biology  were 
not  adequate.  It  was  also  decided  to  revise  the  photomicrographic  classifications,  to 
provide  for  such  subdivisions  as  dark-field  photomicrography,  photomicrography  of 
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living  subjects,  use  of  polarized  light,  etc.  The  rules  were  given  to  Dr.  Richards  and 
Mr.  Kieffer  to  revise  and  send  back  to  Mr.  Schmidt 

It  was  unanimously  decided  that  the  winners  of  prizes  in  the  competition  were  to 
receive  not  only  a  sticker  to  be  placed  on  the  picture,  but  a  certificate  stating  the  name 
of  the  organization,  the  class  of  entry,  and  the  degree  of  merit  awarded,  this  certificate 
to  be  kept  by  the  photographer. 

It  was  also  decided  that  members  should  receive  the  rules  for  the  competition  and 
the  plans  for  the  convention  by  circular  letter,  during  the  summer. 

Mr.  Schmidt  discussed  the  projection  of  slides.  He  said  he  thought  it  an  important 
work  for  the  Association  to  investigate  the  best  projection  conditions  for  meetings, 
and  in  the  case  of  statistical  slides,  the  amount  of  writing  that  could  be  put  on  a  slide 
and  still  be  legible  at  a  distance.  He  suggested  that  he  make  this  the  subject  of  the 
President’s  Address  at  the  Convention.  It  w’as  unanimously  agreed  that  this  was  an 
important  subject. 

Mr.  Schmidt  then  read  a  notice  which  he  had  prepared  for  the  Journal,  describing 
albums  of  prints  that  could  be  sent  for  and  studied  by  members.  One  of  these  had  been 
prepared  by  the  Department  of  Art,  University  of  Maryland  Medical  School.  Two 
others  were  in  preparation  at  the  Rockefeller  Institute  for  Medical  Research,  one 
covering  photomicrography,  and  the  other  special  techniques,  such  as  photography  of 
colonies,  cultures  in  Petri  dishes,  material  in  suspension  in  flasks,  pictures  of  glass 
implements,  etc.  It  is  hoped  that  more  work  on  this  plan  can  be  collected  from  other 
institutions. — Arthur  W.  Fuchs. 


Book  Reviews 

All  books  or  articles  to  be  revieu’ed  must  be  sent  to  Mr.  C.  B.  Neblette,  343  State  St., 

Rochester,  N.  1'. 

The  British  Journal  Photographic  Almanccc.  1935.  H.  Greenwood  &  Co.  Ltd.,  Lon¬ 
don.  American  Agents,  American  Photographic  Publishing  Company,  Boston. 

This  year’s  volume  of  the  British  Journal  Almanac  makes  its  appearance  under  the 
editorship  of  Henry  W.  Bennett  and  P.  C.  Smethurst  who  succeed  the  late  George  E. 
Brown,  editor  for  the  past  28  years. 

In  general,  this  issue  follows  the  lines  of  its  immediate  predecessors.  There  are  the 
usual  tables  and  formulae;  the  epitome  of  progress  with  its  review  of  some  of  the  more 
important  papers  which  have  appeared  in  the  weekly  British  Journal  of  Photography 
and  in  other  photographic  journals  during  the  year;  a  review  of  new  goods  on  the 
market  and  several  feature  articles,  namely;  Modern  Photography  by  Henry  \V. 
Bennett,  Aerial  Photography  by  P.  C.  Smethurst,  Reporting  with  A  Minature  Camera 
by  .\lex.  Strasser,  A  Simple  Guide  to  the  Use  of  Infra-Red  by  Bernard  Alfieri,  Jr., 
World’s  without  End  by  Howard  Coster,  The  Cost  of  Sharp  Focus  by  David  Charles, 
Snapshots  at  Night  by  Leon  Isaacs,  and  Table  Top  Photography  and  An  Off-Shoot  by 
J.  Hindle  Higson. 

The  advertising  section  appears  rather  larger  than  last  year  and  reflects  the  im¬ 
proved  business  conditions  existing  in  England. 

March  19,  1935. 

Elementary  Photographic  Chemistry.  Eastman  Kodak  Company,  Rochester,  N.  Y. 
1934.  Price  $1.00. 

The  latest  edition  of  this  well-known  publication  has  come  out  attractively  bound 
in  imitation  leather.  In  general,  it  follows  the  same  lines  as  its  predecessors  although 
some  changes  have  been  made  in  the  text  and  the  formula  section  has  been  considerably 
enlarged.  Readers  of  the  Journal  requiring  a  book  explaining  in  simple  non-technical 
language  the  chemistry  involved  in  photographic  operations,  the  properties  of  the 
different  chemicals  used  in  photography,  and  information  on  preparing  and  using  solu¬ 
tions,  should  find  much  to  interest  them  in  this  book. 

C.  B.  Neblette, 

♦  *  ♦  ♦ 

To  photographers,  the  book.  An  Atlas  of  the  Commoner  Skin  Diseases  by  Henry 
C.  G.  Semon,  M.A.,  M.D.,  published  by  William  Wood  &  Co.,  Baltimore,  should  be 
of  interest  due  to  the  wealth  of  pictorial  material  contained  between  its  covers.  The 
Finlay  color  process  was  employed  in  making  the  photographs.  By  means  of  skilled 
photoengravers,  splendid  illustrations  have  been  obtained.  Opposite  each  plate, 
abbreviated  clinical  descriptions  and  notes  on  differential  diagnosis  and  treatment  are 
given.  In  addition  to  the  commoner  skin  diseases,  some  of  the  rare  forms  are  included. 
As  far  as  the  eye  can  contribute,  these  plates  are  as  good  as  seeing  the  patient  himself. 
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|l>^URE  STANDARDIZED  PRODUCTION 


FOR  yOUR  GLASSES,  INSIST  ON  B  &  L 
ORTHOGON  LENSESiAND  B  &  L  FRAMES 


designed  for  a  particular  purpose 


When  you  need  optics  for  a  particular  purpose  be  sure  to  consult 
B  &  L  about  them,  because  among  the  complete  line  of  B  &  L 
Optics  you  will  find  those  best  suited  to  your  needs. 


One  example  of  this  is  B  &  L  Ultra  Violet  Optics  which  give  12% 
to  19%  greater  resolution  in  photomicrography  by  utilizing  the 
short  wavelengths  of  the  Ultra  Violet. 


The  U.  V.  Optics  (16  mm  .25  N.A.,  6  mm  .65  N.A.,  and  17  mm 
1.30  N.A.)  are  corrected  to  focus  both  365  m^  ultra  violet  and  546 
m/Li  mercury  green  at  the  same  point.  Focusing,  therefore  is 
visible  and  positive  and  the  exposure  is  made  using  the  ultra  violet. 


Information  on  B  &  L  Optics  will  gladly  be  sent  on  request, 
Write  to  Bausch  &  Lomb  Optical  Co.,  663  St.  Paul  Street, 
Rochester,  N.  Y. 


Bausch  &  Lomb 


Please  mention  this  Journ.al  in  ansieering  advertisements 


